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Probably no competition that we have ever held presented 
a more difficult problem to the judges than did the one on 
shop management—this because of the 
great differences in the character and 
contents of the contributions. The first 
and second articles have already been 
published. One of the contributions 
which will be found elsewhere in this issue, prepared by A. 
Montangie, was highly commended by the judges. It deals 
with the psychological factors in management and is exceed- 
ingly well written and logically arranged. It is noteworthy, 
also, for another reason—it is one of the very few contribu- 
tions to our competitions which we have ever received 
from a foreign land. The writer is connected with the 
mechanical department of the Belgian State Railways, and 
in his letter of transmittal indicates that he has had an 
opportunity of trying out the principles outlined in his 
article with excellent results. For these reasons the article 
should possess a peculiar interest for our readers. 


Successful 
Shop 
Management 





The closing date for submitting contributions to the machine 
shop production competition is April 1. Details of this com- 
petition were announced on page 70 of 

Machine Shop the February Railway Mechanical En- 
Competition gineer. Since machine shop work on 
Closes April 1 rods, motion parts, and driving boxes 
constituted three of “‘the key jobs of all 
thos ible of being organized on a production basis,” it 


is hoped that many shop foremen and others interested in 
the rapid, orderly handling of this work will describe their 
methods for the mutual benefit of all our readers. What is 
the correct arrangement of machinery? What machine is 


best adapted for each important operation? Most important 
of all, how are your men organized for handling the work? 
Are you getting the output you ought to from your rod, motion 
work driving box gangs compared with the number of 
men employed in each? If you are, tell us about it and per- 
haps win one of the $50 prizes. If your article is not awarded 


4 prize, but is published, in whole or in part, it will be paid 
for al usual rates. The judges will base their decision 
on the practical value of the material in the article. Don’t 
forget 


losing date is April 1, and send all contributions 


to th ‘way Mechanical Engineer, 608 S. Dearborn street, 


Chic 


In o ver and November issues, we announced a prize 


he two best papers on the elimination of waste, 
submitted before November 15. The 


contes 


Ellin tion of conditions of the contest called for the 
Wast: Contest description of specific instances where 
Priz ‘inners waste, either of material, labor or the 


use of facilities, had been eliminated, 
es were to be awarded on the basis of the practi- 
the suggestions. A surprisingly small interest 
n this subject and only two papers were sub- 


and t] 
cal ya 
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mitted. These papers approach the subject from quite dif- 
ferent viewpoints. One outlines a change of practice with 
respect to one locomotive part, which has effected a quite 
definite saving. The other calls attention to a fundamental 
cause of serious waste, which, however, is beyond the con- 
trol of mechanical department supervisors and at least some 
of the executives themselves. For the reason that the former 
adheres more closely to the conditions outlined, the first prize 
has been awarded to the author of that paper, Millard F. 
Cox, mechanical engineer, Louisville & Nashville, and the 
second prize to D. M. Raymond, car foreman, Union Pacific, 
whose paper is worthy of the most careful consideration even 
though it is devoted to pointing out faulty conditions rather 
than to suggesting a practical means of improving them. 
The papers will appear in early issues. 


A number of years ago, after careful investigation followed 
by concerted agitation on the part of quite a few men respon- 
sible for the maintenance of air brake 

Adopt apparatus, several leading railroads 
Standard adopted standard truck levers and 

Truck Levers specified such levers on all orders for 
new freight equipment. With varying 
designs of trucks, it is not, of course, possible to use a single 
length -of lever in all cases; neither is it possible with all 
designs to make the live lever and the dead lever on a truck 
of the same length. However, it is fundamntal and univer- 
sal to make both the live and dead levers on a truck of the 
same proportion. Thus, if the proportion adopted as a 
standard was 4 to 1, the live lever might have lengths of 7 
in. and 21 in. and the dead lever 6% in. and 19% in. The 
adoption by a road of a standard proportion for truck levers 
and using such a standard on repeated orders for freight cars, 
tends to reduce the possibility of the substitution of wrongly 
proportioned levers when making repairs and thereby con- 
tributing to the possibility of slid flat wheels. Such a mis- 
take as this has been made far too many times by the men 
who are available for such work. Should the mistake, how- 
ever, be one simply of length and not of proportions, the dis- 
tribution of brake shoe pressure would not be disturbed, and 
such a substitution would generally be advisable if it ex- 
pedited repairs. Furthermore, it would not be necessary 
to carry such a varying stock of spare levers at many points 
or levers that have to be drilled before they can be applied. 
The proportion of 4 to 1 mentioned may not be considered 
by all roads as the most desirable one; some roads adopted 
3¥% to 1 and some as low even as 3 to 1, but it is generally 
conceded that the proportion should not exceed 4 to 1 in 
order to avoid excess angularity. 

A recent examination made it evident that at the present 
time many large systems were not adhering to any fixed 
standard proportion. This point apparently was given due 
consideration, however, by the A.R.A. Committee on Car 
Construction for on the drawings for the standard box car 
the truck levers are shown as 714 and 1834, a proportion of 

















3% to 1. All roads which thus far have not adopted stand- 
ard truck levers should consider the advisability of the adop- 
tion of this proportion for the truck levers of all new freight 
equipment. Even those roads which have only partially 
adopted some other standard ratio would do well to consider 
the advisability of specifying a ratio of 3% to 1 on future 
orders and thus gradually reduce the confusion that now ex- 
ists in maintaining cars in interchange. 


Among the excellent practical suggestions for improving ap- 
prentice training made by F. O. Robinson in his paper which 
was awarded honorable mention in the 
regular apprentice competition, and 
which is printed on another page of this 
issue, is one of a rather unusual nature. 
It is suggested that business men and 
educational authorities be brought in occasionally to speak 
to the boys on topics outside of shop subjects and which will 
tend to broaden their viewpoints and help to develop their 
characters along the right lines. 

While this has been done in a few instances, and in a 
more or less limited way, it will undoubtedly come to some 
people as a rather radical suggestion. The value of these 
things to the boys can hardly be over-estimated, particularly 
where the shops are so located that such talks are infrequent 
in community or other gatherings which may be open to the 
apprentices. The value of these talks is greatly increased 
when they are given to the apprentices as a group, and par- 
ticularly when they are followed up by open discussions, or 
at least an opportunity is given of asking questions. There 
are many business and professional men who are splendidly 
fitted to be helpful in speaking informally to a comparatively 
small group of this sort and who would feel it not only a 
duty but a privilege to be helpful in this way. 

Is this suggestion practical? Is it worth while? We shall 
be glad to hear from any of our readers who have attended 
such meetings and have been helped by them. Please don’t 
stand on ceremony, but drop a note to the editor about your 
experiences. If Mr. Robinson and the other men who write 
on apprenticeship, or on other subjects, make worth-while 
suggestions that you can support from your experience, let 
our readers know and thus help the good work along. If, 
on the other hand, you believe the suggestions are not prac- 
ticable or will not be helpful, let our readers know, in order 
that others may be kept from making useless mistakes. 


Broadening the 
Vision 
of Apprentices 


No man can do his most efficient work unless he keeps him- 
self in prime condition. This he cannot do if he works 
unreasonably long hours every day and 


Enginehouse if he is forced to work every day in the 
Foremen week. This was clearly demonstrated 
Overworked by the report which was made under 


the auspices of the Federated American 
Engineering Societies on the Twelve-Hour Shift in Indus- 
try. The enginchouse is in most cases the neck of the bottle 
in railroad operation. Larger and larger locomotives have 
been introduced, ‘and the number of locomotives has been 
increased, but without a corresponding increase in engine- 
house size and facilities. ‘The average enginehouse foreman 
is worked almost to the limit of his endurance. These men 
are giving a remarkable account of themselves, but are they 
being given a square deal, and might they not in many cases 
be able to handle their positions far more efficiently if their 
working conditions were improved and greater recognition 
given to their importance in the organization? The follow- 
ing quotation speaks for itself. 
“The roundhouse foremen on this and other lines are re- 
quired to work eleven hours a day, seven days a week. A 
man who stays close to the work and watches closely is cer- 
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tainly under a mental strain, and eleven hours is too long 
to stand it every day in the week. Dispatchers and operators 
are limited in their hours of service for a good reason, but 
a roundhouse foreman can overlook a detail and wreck a 
train or explode an engine. I would like you to show the 
railroads that it would be profitable to work the engine ter. 
minal foremen not over nine hours a day at 50 per cent 
above the highest paid mechanic. The world at large, espe- 
cially industries, has found that mechanics do not perform 
efficiently when worn out, so why should a roundhouse fore. 
man perform even satisfactorily at mechanics’ pay and long 
hours ?”’ 

In this connection our readers may be especially interested 
in the article on ‘The Fatigue Element in Accident Preven- 
tion,” which will be found elsewhere in this issue. 


Did you ever take a look into some car repairman’s shanty 
and see a keg of bolts or nails that had been broken open 
with a maul and the contents strewn 
all over the floor? If you did, perhaps 
a further inspection revealed an old 
box full of lag screws, uncoupling lever 
links, a few air hose couplings, along 
with other odds and ends of usable material. In walking 
around the shanty, you may have stumbled over a_ varied 
assortment of couplers, knuckles, and “what not,” thrown 
together in a pile or half buried in the ashes. Inspection 
periods on this line were either long and far between, or the 
responsible car department officer did not consider this car 
repair point important enough to bother with. In a stroll 
through the country, you may have notcied a front gate 
fastened with a bolt and staple intended for a box car and as 
you entered the village, you noted further that the device 
seemed to be quite popular for garage and barn doors, a 
well as gates. Upon recollection, you remembered that there 
was a box of door fastenings among the pile of junk besid 
the car repairman’s shanty. 

A few days later, you might have had occasion to visit 
another outlying car repair point. There was the same style 
of shanty. Yet there were evidences of an attempt to keej 
the material in some sort of orderly arrangement. The fore- 
man evidently appreciated the advantages to be obtained by 
doing his work in an orderly fashion. There was a platform 
outside for storing couplers, brake beams and other hea! 
material; racks for tie rods, brake rigging and air cylinders, 
and bins for small parts. It seemed there was a place for 
everything and everything was in its place, yet the bins and 
racks were not arranged in logical order. You might have 
continued your journey around the yard and down the repall 
track and noted the apparatus and various appliances used 
in the work, and you might have had your doubts as 10 
some of them getting by the safety inspector. However, yo! 
must have gotten a lot of good ideas as to the kind of facili 
ties and practices that would improve conditions at thes 
outlying car repair points. ; 

In order to give you just the opportunity to put some 0 
these ideas across, the Railway Mechanical Engineer * 
offering two prizes: one of $50 for the best article, and a 
other of $35 for the second best article on the elimination 0 
waste at outlying car repair points. Even if you should nt 
win either of the two prizes, there is a chance of your artic 
being published if it contains some good ideas or sugge 
tions. In case the article is published, it will be paid for 
the regular space rates. Articles will not be judged on the! 
literary merit, but on the value and practicability of th 
methods described. ; 

From the standpoint of economy and efficiency, this su” 
ject is of timely importance. How do you think such (ol 
ditions can be improved? Would you propose standart 


Waste in Car 
Repairs— 
A Competition 


buildings and methods of storing material for an entire 5)* 
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tem? What limitations would you impose as to the kind of 
work to be done at outlying points? There are a number of 
questions that ought to be answered and perhaps you may 
think that your road has solved them all. If so, here is your 
chance to tell us about it. Photographs and drawings go a 
long way towards telling other folks what you have in mind, 
and if you really desire to convince the other fellow, be sure 
that your article is well illustrated. Papers entered in this 
on must be mailed on or before May 1. Address 
) Church Street, New York. 


compet 


them to 


App nately one-half of the cases that are brought before 
itration Committee for settlement involve some 
application of Rule 32. The majority 


Evidence of of the cases do not require an interpre- 


Unfair tation of the rule, but are primarily 
Usage questions of fact relative to which the 

7 disputing parties cannot agree. It is 

rath ficult to determine the circumstances that caused 
the damage and, in order to decide the case, it is necessary 
that omplete knowledge of all the facts be had. ‘The 


failure to collect complete evidence at the time of the acci- 
dent ‘ticeable in practically every case where the ques- 
tion of unfair usage comes up. 

Rul is quite specific as to what constitutes unfair usage 
lecisions of the Arbitration Committee show a 
tendency to assume that the existence of any of the con- 
litions cited in the rule is proof that this condition is the 
prim use of the damage. However, this tendency does 
not exist in cases where derailment, wrong signals or lack 
of rid rotection are given as the cause of the accident. As 


was brought out in a previous editorial in the Railway 
Mecha | Engineer, there are cases of damage for which 
this strict interpretation of the rules makes the handling 
line responsible, where equipment of better construction un- 
doubtedly would not have failed. It seems, therefore, that 


the burden of proof is placed to a large extent on the handling 
li \s a matter of policy, it should, in such cases, collect 
ropel sufficient evidence to prove without a doubt that 
conditions named in Rule 32 exist. Until the 
ke cognizance of the fact and educate their em- 
ployees to the importance of obtaining complete evidence at 

ne of ‘the accident, there probably will continue to be 
little spect of the handling line obtaining a favorable 


nan ; 
UII ( 1e 





The educational possibilities of railroad clubs and minor 
nech | associations are greater than generally recog- 
} nized, and higher mechanical officers 
Support Railway can do much towards the more com- 
Clubs and plete realization of these possibilities 
Associations by encouraging active interest and 
membership in such _ organizations. 
e object is certainly worthy—to stimulate among 
n an alert and intelligent conception of their 
responsibilities in our highly developed trans- 
portat ystem. Several outstanding advantages of mem- 
ershi these organizations come to mind. 
tion results from personal contact. Co-operation 
rking and acting together in the promotion of the 
ind this end, as far as mechanical department 


work. j cerned, consists of keeping cars and locomotives 
In conc for the safe, economical and promot transporta- 
tion of sht and passengers. One of the prime requisites 
Ht Co~ ion is a clear understanding of mutual problems 
and ho meet them, and the best way to get such a mutual 
underst ng is by membership in, and faithful attendance 
at the meetings of the various associations covering the dif- 
se hes of railroad mechanical work. It cannot be 
enied t 


many troublesome controversies are avoided and 
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difficult problems surmounted to the satisfaction of all con- 
cerned whenever a group of men interested in the same line of 


work can get together and talk things over. It would fre- 
quently take an indefinite period, if, indeed, it did not prove 
impossible, to bring about the same result by correspondence. 

Uniform practice and interpretations are promoted. The 
rules governing the interchange of, and repairs to cars, for 
example, are from year to year becoming more intricate as a 
natural result of changing conditions, improvements of 
equipment and increased traffic requirements. No agency 
plays a more important role in the proper and sane interpreta- 
tion and application of these rules than the car inspectors’ 
and car foremen’s associations by their “get together’ meet- 
ings. The influence of such organizations as the Chicago Car 
Foremen’s Association with a membership of over 10,000 
receiving the proceedings of the monthly meetings may readily 
be appreciated. Full and frank discussion, and information 
from authentic sources explaining the necessity of apparently 
inconsistent requirements of the rules, result in many leav- 
ing the meetings with a more definite understanding of the 
intent and spirit of the rules. Also many important modifica- 
tions, based on the experience of the membership, result 
from the recommendations made by these associations. 

Education is afforded in the various phases of mechanical 
work. Papers on technical and practical subjects, presented 
at the meetings by authorities on such subjects and freely 
discussed, are an education in themselves and help to broaden 
association members who are not.so familiar with, but in a 
more or less general way have supervision over, the particular 
phase of work under discussion. The subjects selected are 
pertinent to mechanical department activity and the attempt 
is made not to have them of too technical a nature for the 
membership to whom they are presented. When such papers, 
and the discussion following their presentation, are published 
and distributed to the membership they become a permanent 
and valuable source of information for future reference. 

The railroads are benefited. If the benefits of mechanical 
association membership are great to the individual they are 
also of prime importance to the railroad which employs him. 
Few things in life give a man more satisfaction and genuine 
pleasure than “knowing his stuff and doing it” and nothing 
is more conducive to efficiency and morale in any organiza- 
tion than encouragement from the “higher ups” to their 
subordinates on the firing line in their endeavor to gain a 
keener knowledge of their chosen line of work. 


At the December meeting of the Western Railway Club, 
L. C. Bowes, production engineer of the Rock Island, read 
; a paper on “Locomotive Scheduling 
Railway Club and Production Control,” dealing with 
Discusses Shop the system recently established at 
Scheduling Silvis shops (published in five install- 
ments in recent issues of the Railway 
Mechanical Engineer). ‘The intense interest in the subject 
of scheduling work through locomotive repair shops was 
shown by the fact that at the time of adjournment so many 
members wanted the floor that it was decided to continue the 
discussion at the March meeting. 

There is good reason for the interest in shop schedules. 
Railroad shop costs are unquestionably high and in too many 
cases it is not known just how high they are. Mr. Bowes’ 
paper showed that, with the schedule in operation during a 
period of five months, the number of man-hours required to 
give locomotives heavy repairs at Silvis shops were reduced 
33 per cent and the actual locomotive output increased 23 per 
cent. The days of hit-or-miss shop operation are numbered 
and it is no longer sufficient to call foremen to a weekly meet- 
ing and give them a list showing the order in which locomo- 
tives are to be turned out during the next week. This method 
savors of the lack of system found in a certain railroad shop 
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not so long ago. Noting the large amount of shop order work 
scattered about the machine shop floor, the foreman was 
asked how he knew on which shop order to work first. He 
replied, “I wait until they wire me for it.” 

Multitudinous schedule forms and unnecessary detail are 
highly undesirable and form perhaps the main reason why 
some railroad shopmen of the old school still cling to their 
objections to shop scheduling. Experience shows, however, 
that between the extremes of too much and too little system, 
there is a happy medium, the application of which means 
an important increase in shop output at decreased unit cost. 

The following is an actual case, the facts regarding which 
can be substantiated. A certain railroad shop in 1909, 
previous to the installation of any schedule system, required 
from 20 to 30 days to give a locomotive heavy repairs. A 
shop schedule, known as the Gardner System, was installed 
and operated, with only partial success, from the drafting 
room. A schedule man was developed who spent his entire 
time in the shop and by 1913 the repair time had been re- 
duced to 14 days. In 1914 a new modern-equipped shop 
was completed for this railroad at another point and, with 
essentially the same schedule system to co-ordinate properly 
the operations in the new shop, the time for giving a locomo- 
tive new flues and heavy repairs to machinery was reduced 
to eight working days. The reduced unit cost in repairing 
these locomotives can be readily appreciated and in addition 
they were returned to revenue-earning service with what was 
probably a minimum loss of time consistent with thorough 
repairs. 

It is perfectly possible to install a schedule system without 
an objectionable number of forms to fill out and clerical 
work to unload on the foremen. Correspondence can and 
should be reduced 50 per cent in many railroad shops. One 
superintendent of a shop turning out over 40 locomotives 
a month knows how the work is progressing on every locomo- 
tive in the shop by means of a small board on his office wall. 
This man writes not more than six letters a week to his fore- 
men and visits the shop himself only at infrequent intervals. 
Who will say that the shop schedule does not relieve him and 
his foremen of details and allow them to perform their real 
function of supervising? 

The question of shop scheduling is strictly up to foremen 
and shop officers. If they install the right system and be- 
lieve in it, it will save them much detail and hundreds of 
steps daily. If they don’t believe in it and give it hearty 
support, it can never be a success. 





New Books 


MAsTER BLAcKSMITHS’ ProceeDIncs. Edited by William J. Mayer, 
Secretary, 2347 Clark Avenue, Detroit, Mich. 147 pages, 5% 
in. by 8 in. Bound in cloth. 


This book contains a report of the proceedings of the twenty- 
seventh annual convention of the International Railroad 
Master Blacksmiths’ Association, held at the Hotel Sherman, 
Chicago, August 21, 22 and 23, 1923. The report of the 
proceedings has been carefully edited by Mr. Mayer and 
many papers are included which will be of interest and value 
to blacksmith foremen and others interested in the work of 
the blacksmith department. Considerable attention, for 
example, is given to the respective fields of the Thermit, 
oxyacetylene and electric welding processes in railroad shops. 
The book is illustrated. 





SHape Book oF THE CARNEGIE STEEL CoMPANY. 346 pages, 5 in. 
by 7% in., illustrated. Flexible binding. Published by the 
Carnegie Steel Company, Pittsburgh, Pa. 


This volume is the ninth edition and is available to users 


of steel. The new edition is the result of a thorough check 
and revision of all the sections rolled by the Carnegie Steel 
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Company on its shape, rail, bar and plate mills, and while 
no important changes have been made in the regular sizes 
of structuial and bar mill sizes of beams, channels, angles, 
tees and zees, a number of changes have been made in the 
large numer of special sections rolled by that company, such 
as concrete reinforcement bars, window and casement sec- 
tions, automobile rim sections and other miscellaneous bar 
mill sections. Certain rails and splice bar sections, which 
have beccme obsolete since the issue of the preceding eighth 
edition, have been eliminated in the present issue. 





What Our Readers Think 











Three Cylinder Locomotives 


Lonpon, Eng. 
To THE EpritTor: 


The letter from George L. Clouser in the December issue 
of the Railway Mechanical Engineer, was read with interest. 
If my recollection serves me rightly, the Erie & Wyoming 
Valley had a three-cylinder simple locomotive in service 
some 20 years ago. It is my impression that this locomotive 
was of the 2-6-0 type and had three cylinders, the diameter 
of which was 17 in. A. M. BUSHELL. 


(While the first conception of the three-cylinder loco 
motive was probably of English origin, the first application 
appears to have been made in 1847 on the Philadelphia, 
Wilmington & Baltimore. About 1880 the Pennsylvania 
Coal Company built four small three-cylinder switch engines 
for service around their mines. Another locomotive of the 
4-4-0 type with 15-in. cylinders was built in 1892 for the 
Erie & Wyoming Valley, now part of the Erie system. In 
1894 the Baldwin Locomotive Works built three more loco- 
motives of the 2-6-0 type for the same road. These had 
17-in. by 24-in. cylinder and are the ones referred to by 
Mr. Bushell.—Editor.) 


“What Is Wrong with This Picture?” 


CHICAGO. 
To THE EpIror: 


I was much interested in the article on welding and cutting 
on page 88 of your February issue, particularly in the 
gentleman shown welding on pages 88 and 90. I must say 
that his attitude of perfect complacency, benign and bland 
assurance and calm repose, as he stands with head erect, 
fine beaver hat sitting quite pleasingly over a smiling face, 
with immaculate white collar, a fine fitting coat and well 
creased trousers, represents an epic—a wonderful tribute to 
the rapid advancement in the art and science of the use of 
the acetylene torch. Perfect indeed has this art been de 
veloped—goggles needed no more. There he stands, with 
his steady ungloved right hand welding a cast steel truck 
side. How simple and easy it must be. We find stil] more 
to admire, for, on page 90, he is shown to be ambidextrous: 
with his left hand, also ungloved, here we see him welding 
a coupler. 

So interesting a study in the autogenous art should nd 
lightly be passed by, hence I hasten to pay my tribute to the 
gentleman himself and to the artist and the editor wh? 
present him. OBSERVER. 





(With apologies to the man in the photographs and to the 
artist who took them, we cannot refrain from printing 
comment of our correspondent on the etiquette of the torch. 
—EDIToR. ) 
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Southern Pacific 4-8- 


Designed To Haul Trains of Twelve Passenger Cars on Two Per Cent 


2 Type Locomotives 


Grades and Run 815 Miles 


ARLY in 1921 the Southern Pacific placed in service 
a number:of powerful 4-6-2 type locomotives* that 
hauled 11 heavy passenger cars on a 1.5 per cent 


grade and established a record for long locomotive runs. 


7, 
na 


to provide ample strength with minimum weight necessitated 
the use of materials of high tensile strength for many parts. 
The character of the territory over which these locomotives 
































































a are operating is shown on the accompanying profile. Grades 
These locomotives have been regularly hauling passenger of 2 per cent occur from Colton to Beaumont going east and 
rains between Ogden, Utah, and Sparks, Nev., a distance from Indio to Beaumont going west. Also, from Tucson to 
of 536 miles, and have averaged better than 10,000 miles per Dragoon going east there are grades of 1.5 per cent. Previ- 
month, fully meeting the expectations of the Southern Pacific ously the through passenger trains were hauled over the dis- 
in adopting a longer stroke for superheated passenger loco- tricts which have the heaviest grade by 2-8-2 type loco- 
motives, thus keeping down cylinder clearances and obtain- motives, and by 4-6-0 type locomotives and 4-6-2 type loco- 
ig a more economical steam consumption. In this respect, motives where the grades are lighter. With trains varying 
the Southern Pacific has taken the lead. from 8 to 12 cars, the time card calls for schedules for Sunset 
This company has recently made another advance by plac- Limited trains of 24.2 miles per hour from Colton to Beau- 
\ 05 ANGELES DIVISION >< -— atest naan as MAIR acacia ia - ace enmnmstl 
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Profile of the Southern Pacific Between Los Angeles and El Paso, Where the Run of 815 Miles Is Made 
ing in ser ten 4-8-2 type locomotives to haul their heavy mont and of 26.2 miles per hour from Indio to Beaumont. 
passenger trains between Los Angeles, Cal., and El Paso, From Tucson to Dragoon the schedule is about 30 miles per 
Tex. These locomotives were especially designed for this hour. .Most of the remaining portions of the line consist of 
long run r that difficult mountain and desert territory, grades of approximately one per cent, the schedules varying 
a distanc 815 miles, which is made without changing from 38 to 42 miles per hour. It is expected that the new 
‘comotives, thus establishing a new record for long loco- 4-8-2 type locomotives, which have a high sustained steaming 
motive ruy It is anticipated that these locomotives will capacity, will bring the maximum and minimum operating 
erage a 12,000 miles per month. speeds nearer to the average, which will materially reduce 
The general design and specifications for these locomotives the maintenance costs of both locomotives and track. 
‘ete worked up under the supervision of George McCormick, These 4-8-2 type locomotives have a total weight of 
sieral superintendent motive power, and Frank E. Russell, 368,000 lb., of which 246,000 Ib. are on the drivers. The 
assistant hanical engineer, the design being completed maximum tractive force is 67,660 lb. with the booster, and 
nd details worked out with the American Locomotive Com- 57,510 Ib. without the booster, the ratio of adhesion for the 
pany whi iilt the locomotives. The outstanding charac- drivers being 4.28. Using Cole’s ratios as a basis of com- 
“TSUICS sot in this design were maximum tractive power parison, they have a maximum cylinder horsepower capacity 
within the weight limits and ample boiler capacity for the of 2,965 and a boiler capacity of 103.4 per cent, including 


runs. 


Ohg « rr. * . ° : 
~ 8 Sustai This required refinement in design 





desc: 


ba, 
Au For . n of these locomotives see Railway Mechanical Engineer, 
Bust, 1927. 481 








the increase obtained by the use of the feedwater heater. 
This high percentage of boiler capacity indicates that it 
can supply the cylinders at high speeds without forc- 
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f the Southern Pacific 4-8-2 Type Locomotive 


Elevation and Cross Sections o 





Marcy, 1924 


ing. The boiler was designed with the largest proportions 
possible to obtain ample steaming capacity and, at the same 
time, to keep the wheel load on the track within safe limits. 


Boiler and Smoke Stack 


The boiler is conical in form with an inside diameter of 
3? 7/16 in. at the front barrel course, increasing to 9334 in. 
at the combustion chamber course. The firebox measures 
121 1/16 in. by 90 in. inside of sheets at the mud-ring and 
includes a combustion chamber 75 in. in length, which pro- 
vides for tubes 21 ft. 6 in. long. The steam space above the 
crown sheet is 30 in. at the back end and 25% in. at the front 
nd. The Type A superheater consists of 45 units with a 
superheating surface of 1,162 sq. ft. The boiler shell is of 
25/32 in. material for the first course and 7% in. for the sec- 
ond and third courses; and the wrapper sheet is 14 in. thick. 
The firebox and combustion chamber sheets are 3 in. except- 


ing the inside throat connection which is 9/16 in. thick and 
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enlarged considerably above those which are in general use. 
The size of the opening at the top of the saddle is 12 in. by 
7 in., providing unrestricted exhaust passages up to the ex- 
haust nozzle. The exhaust stand is secured by twelve 1%%-in. 
tee-head bolts. The exhaust passages of the cylinders are 
extended 4 in. above the cylinder saddle and provided with 
a 1%-in. flange, well reinforced with ribs, extending down 
to and joining the cylinder saddle. This construction elimi- 
nates troubles experienced in maintaining a tight joint, the 
absence of which interferes with the draft of the locomotive. 
The cylinders provide for outside steam pipes and connec- 
tions for superheated steam to the Franklin Railway Supply 
Company’s Type C-1 booster and exhaust steam to the feed- 
water heater. The depth of the casting over the frame sec- 
tion gives a very strong construction with the minimum of 
weight. 

The steam distribution is controlled by 14 in. piston valves 
having a maximum valve travel of 7 in., a constant lead of 
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Cylinders 28°x 50" 





28-In. by 30-In. Cylinders for the Southern Pacific 4-8-2 Type Locomotive 


welded etween the side sheets and the combustion cham- 


rah The firebox is fitted with F. B. C. welded universal 
sieves and reduced body staybolts. 

The smokestack is a new design of the railroad company. 
It cons of four iron castings, assembled in such a man- 
ner th e extension of the stack in the smokebox can be 
easily juickly removed. The castings forming the ex- 
‘fasion, which are most subject to wear, can be replaced by 
new ca s with very little trouble and without disturb- 
ing th nement of smokestack and base. The casting 
‘orming the lower portion of the extension is so designed that 
he height of the bell above the exhaust nozzle may be in- 
sim lecreased to give the best draft conditions. This 


also makes the stack applicable to a number of other 
types of locomotives. 

Cylinders and Running Gear 
; The cy] 
light de: 


iders follow the American Locomotive Company’s 
ign, except that the exhaust passages have been 





1% in., a steam lap of 114 in. and an exhaust clearance of 
3/16 in. The piston valves are propelled by a direct Wal- 
schaert gear, adjusted to give equal cut-off at 55 per cent 
stroke. The valve gear is controlled by an Alco power re- 
verse gear. 

The frames, as well as all other castings subjected to 
heavy stresses, are made of high grade cast steel, thus per- 
mitting considerable reduction in weight. The main frames 
are of the two-bar type, 6 in. wide, the depth of top rail over 
jaws being 7% in. for first and main drivers and 634 in. for 
third and fourth drivers. The frames at the cylinder fit are 
of the single-bar type of slab section, and provision was made 
for ample bolting and large keys. They are unusually well 
braced throughout. The driver brake cylinders are secured to 
the main frames just back of the steam cylinders and placed 
in a horizontal position, thus relieving the frames of unneces- 
sary stresses due to braking. The rear section is a Common- 
wealth Steel Company’s cradle casting, the front end of which 
is so designed that the trailing truck can be dropped down 
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without moving the truck back. 
repairs to the booster. 

The journal bearings throughout are unusually large, 
especially the main, which is 13 in. in diameter by 22 in. 


This facilitates making 
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The Four Piece Stack Facilitates Renewals and Adjustments for 
Draft 


pedestals for the main driving boxes are of high grade cast 
steel and, in addition to being well secured to the frame 
pedestals, are tied together, top and bottom, by supplementary 
pedestal binders, which add much to the rigidity of the 

















RAILWAY MECHANICAL ENGINEER 





VoL. 98, No. 3 


equalizer provides a more stable construction by keeping th: 
spring rigging lined up, particularly on 4-8-2 type loc 
motives. On lighter power this type of equalizer is not » 
essential and the advantage of its use has for some time been 
practically overlooked. The Southern Pacific has agaiy 
brought this design into use by installing the bent equalizer; 
on their 4-8-2 type locomotives, which will obviate the troubk 
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Hollow Piston Rod and Built-Up Z-Type Piston Reduce the Weight 


ordinarily experienced with the spring rigging on this typ 
of locomotive. 


Careful Design Reduces Weights and Dynamic 
Augment 


One of the outstanding features in the design of this loco 
motive is what has been accomplished in obtaining increase( 
tractive force without increasing the stresses set up in the 
track and roadbed. To accomplish this, the engine i 
equipped with a constant-resistance centering device. Als, 
the forward pair of drivers is fitted with the Franklin lateral 
motion device, thus making ample provision for the engines 
to take curves with a minimum stress in the track. These 
centering devices also hold the engine steady on a tangent 
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The Light Weight Main Rod 


pedestals and prevent journal bearings and axles from wear- 
ing conical. 

It is interesting to note that the spring rigging has been 
constructed to incorporate bent equalizers similar to those 
used on the Southern Pacific 2-8-0 type locomotives, which 
were placed in service some 20 years ago. This is design of 
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Is Made of Normalized Carbon-Vanadium Steel 


track, reducing to a minimum the lateral movement due t0 
the steam action. _ 

In order to keep down the dynamic augment to a ni 
the engine is equipped with connecting rods of normalize 
carbon-vanadium steel of I-section, hollow piston rods at 
Z-type pistons, thus providing light reciprocating parts, ° 
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per cent of which are balanced. The total weight of the 
reciprocating parts is 1,830 lb., or one pound to each 201 
lb. of the total weight of the locomotive in working order 
as compared with the ratio of 1 to 160, which is generally 
considered good practice. 


The following tabulation shows a comparison of the 
weights of the reciprocating and revolving parts for the 4-8-2 
type comotives with the weights of similar parts for the 
2-8-2 and 4-6-0 types which the new locomotives displaced. 
This is interesting in that it shows that by refinement in 
lesign and the use of higher grade material a much more 
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Special Equipment and Details 

The Westinghouse No. 6 ET brake equipment is applied, 
the air being supplied by one 8'%-in. cross-compound com- 
pressor. The application of brakes to the trailing truck 
wheels brings the braking power of these locomotives up to 
the maximum, since this results in all the wheels of the loco- 
motive being equipped with brakes. Clasp brakes are used 
on the tender truck wheels. 

The supports for the air compressor and the feedwater 
heater are of wrought iron construction, and have been de- 
veloped by the Southern Pacific to overcome the trouble ex- 
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Section 
Through 
Int. Rod 
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| 
| 
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¥ 
Note: Front Connecting Rod same as Back 
except length 1s 1/4" 
~— e-55-> 
7 jan bemers se J ; __78" Centers _ nas ~~ a al 
Normalized Carbon-Vanadium Steel of 90,000 Ib. Tensile Strength Is Used for the Side Rods 
owerful and heavier locomotive has been built without in- perienced w.th the old design of cast steel supports working 
reasing the disturbing forces in track. loose on the boiler. That for the air compressor is illus- 
rs oF RECIPROCATING AND REVOLVING Parts trated; that for the feedwater heater is of similar design. 
4-6-0 2-8-2 4-8-2 A flange lubricator is applied, which provides lubrication 
z and stroke.... 25 iux28in. 26 inx2¢in. “Sinxm for the Ganges of the front driving waeels. The ol) See 
GIBTACCST 6:06:00 00 2 ) . K ° . a " . \, 
5 210 Ib. 200 Ib. 2101b. voir is located on the left side of the smokebox, where the 
, b. 80 Ib. ,660 Ib. . . . : oe 
38,320 tp. 51,080 tx (67-860 I. crude oil used is sufficiently heated to run through piping 
449 Ib. 475 lb. 640 1b. leading ront driving wheel flanges, the flow being regu- 
_ ae wwe eading to the front driving wheel flanges, the yeing regu 
f parallel rods...... 966 lb. 1,371 Ib. 1,253 Ib. 
reciprocating parts. 1,518 lb. 1,691 Ib. 1,830 lb. 
F cating parts to total = 
weight of locomotive...........- 1/144 1/166 1/201 KO Less ” 
PouNpS WHEEL PRESSURE ON RAIL ¥ ‘ -¢ ° 
Locomotive 1st 2nd 3rd 4th Ctr Line of Boiler > ry i - = “is 
nt at 63 m.p.h..... 10,425 12,025 ~—:11,170 | Lhe 
_ eeu e ete 29,950 31,400 25,600 | BRS 
Total whee! pressure........... 40,375 43,425 36,770 ' te Pe Si ee AS 
. 2 Locomotive ‘ 
Dy gment at 63 m. p. h.... 11,334 11,558 11,334 = 11,334 
Sta SUI chee) ikea dais aise 25,650 26,200 27,000 26,000 eter [g Bolt 3 
ie . —_—_ -—— —- Ul ae ae - ee oe ae 
Total wheel pressure .......... 36,984 37,758 38,334 37,334 | die 26% a 
Locomctive es eee 184°---=- K-64 
ii ent at 63 m. p. h. ... 8,075 8,435 8,110 8,110 aliley ; wi! 
wl BS ieial scans pistnicnipals 30,800 30,550 30,750 30,900 F ae ee igaaoat ii 
Total Cree 38,875 39,985 38,860 39,010 # - ig 
Special materials were used in parts subjected to heavy ’ ; he sae 
stresses as follows: ‘ : 1 Prog se 
‘ | fete ee 
QUENCHED AND TEMPERED STEEL : 2" $---O---F ip Drill! ° 
on ° : = A ke ws 
Tensile strength 85,000 Ib. per sq. in. 5 ae 
Driving axles Material: WL. or OH. Steel 





Engine truck axles 
Trailing truck axles 

NORMALIZED CARBON-VANADIUM STEEL 

Tensile strength 90,000 Ib. per sq. in. 

Main and side rods 
SpeciaL Grape Cast STEEL 
Tensile strength 75,000 Ib. per sq. in. 
Lateral motion driving box, spacer 

_and rocker _ 
tings Engine truck swing frame, etc. 
iiling wheel centers Driving spring stirrups 


5, hollow bored 
llow bored 


ing boxes Guide yokes 
Spring saddles 
Reverse shaft bearings 
Link supports and checks 
t heads Bumper bracket 





Engine truck center plate 








Light, Yet Rigid Forged Bracket for 8!/2-In. Cross Compound Air 
Compressor 


lated by needle valves. 
trailing wheels. 

The feedwater is supplied by one Worthington combined 
feedwater heater and a pump of 7,200 gal. capacity per hour, 
placed on the left side and by one Nathan non-lifting in- 
jector, placed on the right side, the latter being used only in 
cases of emergency and when the locomotive is not working. 

Another source of reduction in weight without sacrificing 


Flange oilers are also applied to the 
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strength is in the application of a shorter and somewhat nar- 
rower cab. By placing the steam turret on the outside of the 
cab at front, it was possible to make a material reduction in 
the length of the cab. By eliminating the two doors at the 
front, which with large size boilers have, of necessity, always 
been made so narrow as to be very impractical, the width of 
cab has also been decreased. However, a window at the 
front on each side has been applied. The saving in weight 
on account of the application of the smaller cab amounts to 
about 200 lb. To take the place of cab doors, the steel floor 
of the cab has been extended 5 in. out beyond each side of the 
cab to be used as a running board and handholds have been 
conveniently located near the eaves to enable enginemen to 
pass around outside of the cab to and from the running 
boards at front. This extra width of cab floor dispenses with 
the use of supplementary running boards, located just below 
the cab floor, which is the practice on many roads for large 
power. A further saving of 300 lb. is thus effected. More- 
over, for convenience of the engineman, the blow-off cocks 
are operated by means of two levers located in the cab, one 
on each side. 

Special attention has been given to the arrangement of 
cab fixtures and operating levers, as the satisfactory and 
economical operation of powerful locomotives depends upon 





The Cab Is Short, Compact and Well Arranged 


the convenient location of gages and controlling devices. Ex- 
tension handles are applied to all valves on the top of the 
boiler head in inaccessible places, and arranged in con- 
They are supported by a wrought iron 
bracket secured to the roof of the cab, the bracket carrying 
an aluminum name plate having the name of each control 
handle stamped in 34-in. letters. These letters are filled with 


venient locations. 


black paint and the surface of the plate is polished. 


The tender is of the Vanderbilt type, carrying 4,000 gal. 
The tank is carried on a 
Commonwealth cast steel frame, made in one piece with the 


of oil and 12,000 gal. of water. 
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bumpers and the transverse bolsters, which serve as tank sup- 
ports. The four-wheel trucks are of the Commonwealth de- 
sign, with cast steel frames and swing bolsters. This is an 
equalized pedestal type of truck, fitted with both helical and 
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triple elliptic springs. 
truck only. 

The principal dimensions, weights and proportions of these 
locomotives are given in the accompanying table. 


Side bearings are used on the rear 





MatBOad scdcscces apace weiasiaieis 4 Sis eae amos antes coccccecee--couthern Pacific 
I IE Re ered ek Simca oietava 2, ia/5 ais caine eateries e ava es acoio® American Loco, Co, 
NE EE INE ii s55013,6.0- dina eh w oso ale ais a daa ema eee eee eee 4.8.9 
SUNN Wet nie ie ais aretiiersiclaisiaials a invs)n.sei4.a 4)4/0.0.9 awe s-s = aoe sainee pains Passenger 
CoUMGECR, MUMEMRUET BIE SELORE6.5.6:. i.0-005.00.0000ererscvecec 28 in. by 30 in, 
WEEVG GENT, C90) 5 ociccc ccc iar RNAS AR Odes See ahe malate Walschaert 
PR PIN NN, MIRO isi osn on s:5.c.0:0.0 bh adds dhbasbe ss Dass ORAS 14 in, 
PUI RMI,» 5c5 9.5 ca aa 3,0, < nse 's.n-o, Bsns aw iold-o 4b i5 6 LOE. CSIR US ROOST 7 in, 
EN sci 5a le bin ase ina Acaip(ninis Ais ai elelGe-pisis:e'a Are alweiacdlmerag cw amibcbar 1% in, 
eA, ARMIN rs 357.6/5) 00) 0:6 Si ier 4-6 <i6ie ig 3.6 div Grsicalb,aesalesaje, siwie.e-o.gissalace in, 
LD, an UNE RU: “ENING ins. 5:5 :05:910'4:0'8 BA SAO SON Ae O00 soos SED 
Weights in working order: 
NaNO, rua Loi San die 16 asc sd 6 > ac a 4p aed Oa Sede eas ieee SaaS 246,000 Ib, 
Napanee MERRIE fo /a a3 yala(aiacbieiccewiele ess COs Sw Aula Seles ae aalenion 61,500 Ib, 
NS eT ee ee em EEE 60,500 Ib, 
MME NINES 5h ache asa io ye. rw a ie wine pavers ONAN Se eee Rae 368,000 fb, 
NMI fos cca sae dara ia' a ea 41a A155), 36 A Ue asa OSS RASS NOOR AUS 226,900 Ib. 
Wheel bases: 
ES iaia sci gnus ai aicrsors a ecaitis lone as vase mameaemamnle sie om eoee 20 ft. 0 in 
I SESE Ere reece ome ere ti Se tw Nd een Dr Ap 13 ft. 0 in, 
I I ions bras aia adnate Sw St ibe aw aha egress malas 42 ft. 3 in, 
ee SE OM AOD oe co o's akan vite de eseuseenee cee 83 ft. 6 in. 
Wheels, diameter outside tires: 
Tra aioe sisieibsainie ais is einie ew ha ais RAM AEA SR Aewe eas ew 73 in. 
ME SII 5) 261g Gd sic lala ioc.s sinilavose.nie Ua eave en Se-AWeinle aie sues hieoeiere 36 in, 
MINE IRN oo Gace fey bg ts6, a veru ign Zee insd die ta9 hielo S's isle a binrwibercle Gee we ales 51 in, 
Journals, diameter and length: 
Se ise erarnranire sens ry Tere ne ey ee 13 in. by 22 in 
NINETEEN ga sao hse 5'nisucaiare sie bw ace’ele me ata eseane Goats alone 11 in. by 13 in, 
MINI Sel aia a baccicccisawaina 36slecee was eeamawcin 7 in. by 12 in 
IE MINN ors. 6 fnid ois wai Brena o 41s wie Va Sew eae Weenies 9 in. by 14 in, 
3oiler: 
OU ete chats obi a Sustain ash "aieia lore oiaia alata jeree aie aun maie Aw ae aieie be Conical 
III as lao ts ac ira Tas io eaves imam ea arena wie nook Urea iaie ue esie 210 Ib. 
NS ea a tie op cae Sia aceia’a nse miava oh b oko Dee at RASS ES ORE AOS Oil 
Ser I NE os in cw ciccasc wale Ge aeOuemieewwelelaesaies 824% in. 
eS es 121y, in. by 90 in, 
Prerent mud tine to-crown sheet, back... ..scveccesscecsesoes 65% in 
Peet MU CIOS 10 CTOWR: SHSCE, [FOIE ..o:o.060000c0c00esecsecece 90% in. 
ee ONE URININEIS ARIBURD oo 5 5.5 s,s 0:00:06 4'8 456: 8-050'0:bi9 0580 10-00 le omSiaao 75 in, 
OE, TREE SONG CUATRO ois 5a s 60:5:00.0:0 ene 00.000 edsiesis 223—2\% in, 
rea GAMIIIOO MANNE JETEORIIEDOR 5.5 0's sven 0.00. 64:0. -4:104:4:6'0:055)4008 06.000 45—5% in, 
eee TOMER EIR ooo ioc, wise, 0-066 10/410 16 180418 061005 Sis bse 0's 21 ft. 6 in, 
a PMU an 00 cae SEES coy va io sa oy. om hv 06a GoW Sa Lio UA Oma 6 Oe eG aans 75.7 sq. ft 
Heating surfaces: 
Ne SUNN MAIN, INE, on ca 6 j0.0 60 :'0.6 01000 01000 010 016, 00:8 8 000 350 sq. ft. 
MN Re ei ei ure cane ta avo ites ose uarate mis 0/515. fellas oes eee eid ease 2,813 sq. ft. 
I tinued, bt, 5 5 acters a wick 6 Riso ws s/s aA ala eae HRI 1,388 sq. ft 
NONI (822.538 esata Sons oisas acer We a seie od pow wae eel eT TANS 4,551 sq. ft 
NINN axes ca 6 ic co. otitis Si cipcki aise 4 cwaisisis sachs meek eee 1,162 sq. ft 
Comb, evaporative and superheating ........ccsccccccceces 5,713 sq. tt 
Tender: : 
Saat pat dateh by Wias& i910 a1a)-aser 21512) «leis: d rain 3 wee) sia wiers hiatus ie zersiiels Vanderbilt 
a Re sein oan Tare casa! ass 1k (a Eieshy Mioiaais SRD ATeIe SIR RS 12,000 gal. 
aN NNN ipsa 5 alin sce race rin occ cae nh Som me wade roe saierorete 4,000 gal. 
ES ARES I ee 1 ens errr ee cer ee renee svete a araree 4-wh 
General data estimated: : 
Mates tractive force, SS. Pee Cee o.oo. cccieicic cccesecsceccseas 57,510 Ib. 
Rated tractive force with Booster... ic... sccccsccccccccseec 67,660 Ib. 
ee ee CO 2 ra ea en eer 2,96) 
NU TIOUOROIINEE CECI) EEGE)) oo 5.5:0:0 60:00 wetinedccseveeescemete 3,067 
Ee AE TLOU AC, SIMON BPCEE. « <.0.0-00000.cd0enis-cowweseceiie 43.4 m.p.b. 
RPGS RO ORE TI cio 6h, 500.510.5'0.6.s:0r0in ga issnscd ean dsieeeier 61,672 Ib 
Boiler evaporative capacity per hour.........cccceeeeeeeeeeee 57,014 Ib. 
Feed water heater, equiv. evap. capacity per hr. ...........-- 6,784 Ib 
ES Se ee ea rere 63,798 Ib. 
Weight proportions: 
eight on drivers - total weight, per cent..........ceeeeeeeeees 66.8, 
Weight on drivers -- tractive force.......ccccccccccccccccccces 7 
Total weight GnBime = Cylinder AP......ccvscsccccsvcerccccceseess 1240 
Total. WEIene Coie =< “HoMer WP. ....0.060.0.0.0s occ cccesccscccceees 120. 
Total weight engine -- comb. heat. surface..........eeeeeeeeeeee 64.4 
Boiler proportions: 
Boiler hp. < cylinder hp., per cent..........cccsescccceccssecs 1 
Comb. heat surface -- cylinder hp........ccccscsescccccccccoos® 7 
Tractive force -- comb. heat. surface..........ccccceceesceeees 10.0 
Tractive force X dia. drivers ~ comb. keat. surface.......-++++ 44 
ay Rta, RN On is sas nice en cicinins c's edetainwieoceness ~, 
Firebox heat. surface -- grate afea.....cccccccccccecsccccsecs? 6 
Firebox hea. surface, per cent of evap. heat, surface........++++ ons 
Superheat. surface, per cent of evap. heat. surface.........+e+++' 29.99 


A “Lire TasLe” recently prepared by the statistical division © 


the Metropolitan Life Insurance Company from figures compiled by 
the Locomotive Engineers’ Mutual Life and Accident Insurance 
Association, shows that the average locomotive engineer 0 
may count on living until he reaches the age of 69. Despite the 
hazards of the engineer’s calling, insurance figures show @ SU” 
stantial decline in mortality among men in that occupation during 
the past 10 years. Between the ages of 31 and 55, the declines 
ranged from 32 to 44 per cent. Beyond the age of 55, the figures 
varied, but this reflected the small number exposed to risk. ‘ 

A decline in the accident death rate from 318 per 100,000 = 
1912, to 167 per 100,000 in 1922, shows the great improvement " 
safety provisions for the operating personnel of American railroa 
and accounts for a large part of the saving in mortality at the a& 
range from 31 to 55 years. 
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The New Reading Company Oil House at Reading, Pa. The Storage Tank Filling Connections Are Shown in Recesses Under the Platform 


The Reading Builds Model Oil Storehouse 


Fireproof Structure, Well Lighted and Ventilated, Completely 
Equipped with Modern Facilities 














NE of the most modern and completely equipped platforms and is 85 ft. wide by 160 ft. long. A room along 
@ orehouses in America has just been completed the south side, adjoining the unloading track, 40 ft. wide by 
it in operation by the Reading Company at 155 ft. long and 13 ft. high in the clear, accommodates 12 
*F Reading, ] The building is constructed of reinforced con- large rectangular tanks with a capacity of from 10,000 
sq. ft. rete, s d brick, making it entirely fireproof. It is gallons to 16,000 gallons each. A 10-hp. motor is provided 
: ft iS ft y 150 ft. long and contains one story and a_ to operate an agitator. An open duct and drain, 5 ft. wide 
sq. ft asemel 4 platform 3 ft. 9 in. above the top of the rail by 2 ft. 6 in. deep, runs the full length of the building just 
nderbilt vith a total area of 6,624 sq ft., adjoins the building on one _ back of the tanks. In addition to providing for drainage and 
oe} side and the two ends. On the west end and south side of pipe lines, it is also equipped with a narrow gage track on 
4-whed the building it is 10 ft. wide. At the rear, or east end, it is which is operated a steel car with a tank, which may be 
510 Bh triangular in shape, tapering from a width of 80 ft. at the placed opposite any of the tanks when cleaning them out. 
660 I uilding to 16 ft. wide at the extreme end, 138 ft. from the Concrete pillars, 12 in. above the level of the floor, provide 
* 3067 uilding. This end platform is used for storing empty bar- sufficient place under the tanks for steam radiators and pipe 
moe tels and is laid out with 2-in. painted lines, into spaces which lines. The oil from cars runs into storage tanks by gravity. 
O14 I are stenciled to designate the kinds of barrels to be placed The north half of the basement has a clear height of 9 ft. 
798 Ih inthem. A ramp leads from the ground on the west end of and is divided into five rooms. The east room, containing 24 
i the building to the platform, for the use of electric trucks. tanks ranging in capacity from 120 gallons up to 1,500 gal- 
4.8 _ The loading and unloading track on the south side of the _lons, is 41 ft. by 43 ft. Four agitators operated by a 5-hp. 
; 124 building will hold seven cars. The storage tank filling con- motor are provided on four of the tanks. An oil filter is also 
. 644 uections are located in recesses under the platform. located in this room. 
on lhe basement extends out beneath the front and west end Adjoining this room on the west is a barrel room, 34 ft. 
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One Room in the Basement Is Used for Molding and Storing Rod Cup Grease 
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The Barrel Storage Room—Light and Ventilation Are Provided by the Clerestory 


by 73 ft. with entrance from the main floor above by stair- 
way and electric elevator. The elevator has a capacity of 
4,000 lb. and is used in hoisting the barrels to and from 
the main floor. A small space, 15 ft. square, in this room 
is provided with a compounding tank 4 ft. 6 in. wide by 8 ft. 
long by 3 ft. deep, for use in manufacturing soft soap, dis- 
infectant and car cleanser. 

The room next adjoining measures 14 ft. by 34 ft. and is 
used for cleaning and storing cans. The room at the west 
end of the basement is 23 ft. wide by 34 ft. long. Here rod 
cup grease is molded and stored for use. A stairway leading 
from this room to the platform on the outside of the build- 
ing has been provided in order to avoid going through to 
the other end of the building to reach the first floor from 
this room. 

On the east end of the main floor, adjoining the barrel 
storage platform, a room 43 ft. wide by 74 ft. long, contains 
24 hand pumps of five gallons capacity each, with two extra 
or emergency hand pumps of the same capacity; five power 
pumps, each with a capacity of 40 gallons per minute, and 








one extra or emergency power pump; one 6,000-lb. capacity 
scale for general use, and one 12,000 lb. capacity scale under 
the compounding oil tank, which is 6 ft. 1 in. wide by 7 ft 
7 in. long and 3 ft. 9 in. deep. This room also contains four 
journal packing tanks. 8 ft. 4 in. by 8 ft. 4 in. by 2 ft. 9 in 
deep, three of which are used for freight car and one for 
coach packing. Outside of this room under the concrete plat- 
form are located two circular tanks of 10,500 gallons capac- 
ity, each, both containing engine gasoline, and one of 50 
gallons capacity with 88 deg. gasoline. 

The center room, used for barrel storage, is 72 ft. wide by 
73 ft. long, with a 12-ft. by 12-ft. space for toilets and wash 
bowls. This room also contains the 10-ft. by 10-ft. enclosed 
electric elevator shaft. The floor of this room is marked of 
with two-inch white lines, with proper stenciling, into spaces 
reserved for the various classes and grades of oil that are 
stored in barrels. 

A 28-ft. by 66-ft. room at the west end of the building is 
separated by a fire wall from the adjoining barrel room. 
iis 1s used tor the storage of waste. 


rer 








The Pump Room at the East End of the Building; Journal Box Packing Tanks at the Left 
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Along the driveway at the west end of the building, a 500- 
gallon gasoline tank with an outside pump is provided for the 
yse of the company’s motor trucks. 

A commodious skylight extends the full length of the 
building, providing ample light and ventilation. The build- 
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The Storage Tanks Are Located in the Basement 
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facilities, the stores department will eliminate 1eakage and 
tank waste and at the same time insure to users good clean oil 
with a maximum service at a minimum cost. It will also 
facilitate the release of tank cars more promptly. A tank 
car of heavy oil can be unloaded in a few hours and a tank 
car of kerosene in less than an hour, enabling the oils to be 
unloaded in the morning, a shift made and the cars placed 
for shipment before noon. In filling or drawing there is no 





Re GME: . chihsboiesuneebascbonbece ses ecesebe tio Black 

All oil pumps (including power pumps).............. Olive green enamel 
All oil filling lines and drip return lines.............. Black 

Pee Ore I IE IS 5558006464 9'906:454 656050650508 Black 
Se fe ree re Red 

All oil pump delivery lines in basement and pump rcom. White 

ee eee ee Or ee een Red enamel 
CAE O0e TERS 5 Asa cek antes seec0eeeedeenalne Bright green 
Ee eke ia calemiieeoece wu ckees oe Yellow 


ee ee ee ee ee 





waste of oil, the drip from the pumps going back into the 
tanks. The filling of barrels is accomplished rapidly, with 
an exact check on the amount required and shipped. This 
will assist in avoiding differences in the oil accounts. 

Plans for the building were drawn and the construction 
carried out under the supervision of S. T. Wagner, chief 
engineer of the Reading Company. The equipment layout 
and installation of steam, water and air lines was under the 
direction of C. A. Bingaman, mechanical engineer. The con- 
tractor was Robert E. Lamp & Company, Philadelphia, Pa. 
The equipment, consisting of the tanks, pumps, etc., was 
furnished and installed by the Tokheim Oil Tank & Pump 
Company, Fort Wayne, Ind. 


The Superheater—Its Abuse as a 


Fuel Saver* 
By Bard Browne 


Service Engineer, The Superheater Company 


ITH over 40,000 superheated steam locomotives operat- 
ing in this country alone, it is not necessary for 
me to impress you with the superheater’s importance as a 
locomotive appliance. Each one of you was once sold 
on the idea of the superheater, either by the Superheater 
Company or by one of your colleagues and many of you in- 
duced your companies to spend the necessary money for 
superheater applications. All of you, I dare say, carry, safely 
tucked away in your consciousness the conviction that, since 
you ordered a properly proportioned superheater and applied 
it to your locomotive in accordance with our advice, you are 
obtaining an average fuel saving of 25 per cent and an 
average water saving of 35 per cent. In the rush of your 
affairs you feel secure as to the superheater as a fuel saver. 
On the other hand, we who make a continual study of the 
subject see, from time to time, evidence of tendencies to take 
too many things for granted, of an inclination to sit back 
and let the superheater live up to its reputation. 
Superheated steam is over-heated saturated steam. If we 
put additional heat, or what is the same, additional energy 
into a pound of saturated steam, we can naturally get more 
out of it when this steam does expansive work. The more 
additional heat we put in, 7.e., the more we superheat the 
saturated steam, the more additional work we can gain. 
That part is quite comparable with putting more or less 
energy into the steam by generating it with more or less 
pressure. The important point is that to think of super- 
heated steam without a statement of the amount of super- 
heat, is just as indefinite as to think of saturated steam with- 
out a statement of its pressure. 
The steam enters the superheater always at the tempera- 





*Abstract of a paper presented at the convention of the International Rail- 
way Fuel Association, at Cleveland, Ohio, May 21-24, 1923. 
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ture ~orresponding to boiler pressure, but the temperature of 
the heating gases, and therefore the temperature difference be- 
tween the gases and the steam, depends upon a good many 
factors. It is principally this difference in temperature be- 
tween gas and steam which determines the capacity of the 
superheater, or the amount by which the steam can be over- 
heated. We must keep in mind that the superheater ca- 
pacity, after the size and number of units has once been 
fixed, cannot be adjusted at will, but is entirely determined 
by boiler and grate performance. It is entirely dependent 
on the fixed amount of unit length and upon the fixed loca- 
tion of the superheater tubes with relation to the flues; in 
other words, upon the amount and disposition of the super- 
heater heating surface, and, furthermore, upon the condition 
of the steam within the superheater and the gases outside the 
superheater. The steam and gas conditions can be pre- 
calculated for normal boiler performance, but naturally not 
for departures from normal. 

In previous papers and reports submitted to this associa- 
tion, we have been sufficiently cautioned against abnormal 
boiler and grate performance as endangering superheater 
capacity. Thus the question of carrying an undue amount 
of water over into the superheater tubes, which water must 
be evaporated and thus absorbs heat lost for superheating, 
has been agitated. Other conditions affecting superheater ca- 
pacity, such as coated or stopped-up flues and tubes, imperfect 
combustion and low firebox temperatures on account of in- 
correct firing, have been amply discussed. 

One phase of the subject which has, however, not been 
sufficiently emphasized in the past, is interference of super- 
heater capacity by improper or negligent superheater mainte- 
nance. Superheater unit tubes naturally see very hard 
service, harder than is commonly appreciated. Partially o1 
highly superheated steam is a very poor conductor of heat, 
and therefore the metal of the tube in contact with such steam 
is at a very much higher temperature than the metal of the 
boiler tubes, which is cooled by water. ‘Then, further, the 
steam and metal temperatures constantly fluctuate in the 
working of the engine, whereas the metal of the boiler tubes 
does not change its temperature so much, because the water 
is always at the same temperature as long as the pressure 
does not fluctuate unduly. These changes in metal tempera- 
ture in the superheater cause differential expansion strains, 
which again lead to crystallization and ultimate failure, 
mostly at the points where the greatest mechanical strain 
occurs, directly under the ball joint, and where the greatest 
heat strain occurs, at the back return bends. 

When the railroads began to patronize our reclaiming de- 
partment, where we re-condition failed units, and sent to us 
carloads of units, we had quite a revelation. We saw to 
what an extent it had been necessary to make emergency re- 
pairs to units, evidently in order to keep from tying up en- 
gines in the face of an insufficient stock of spare units, and 
that many of the emergency repairs seriously interfered with 
the capacity of the superheater. Many units were unduly 
shortened, probably because the metal of the tube was burned 
over quite a distance from the back return bend. Many 
had been repaired by autogenous welding with such a plen- 
tiful use of welding metal that either internal free area for 
the steam flow, or the external area for the flow of gases was 
appreciably restricted. Some units had the original back 
return bends removed and home-made structures of the crud- 
est design and strength substituted, with the most appalling 
restrictions. 

It is quite evident that whoever made or authorized these 
emergency repairs did not realize how finely the length, loca- 
tion and cross-section of super-heater units and flues were 

calculated by the designer, and how much departure from the 
original design affects superheater capacity and fuel saving. 
Units must be maintained of about the length fixed by the 
original design. In reclaiming units we do not allow more 
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than six inches reduction of original length. The internal 
steam area through the unit pipe must not be obstructed by 
injudicious bending or improperly made butt-welds, because 
the resultant pressure drop means loss of capacity, longer 
cut-offs for a certain power output, and lower cylinder effi- 
ciencies, with a corresponding reduction in the available 
fuel economy. 

Net gas areas around the units must be maintained as 
originally calculated, because we are working in the com- 
bination of superheater and boiler, with a definite draft 
balance between the superheater flues and small tubes; the 
maintenance of that balance is imperative for the mainte. 
nance of the superheater performances originally contem- 
plated. The introduction of forged return bends in place 
of cast steel return bends is not only an improvement in 
mechanical jointing, but the forged return bends present less 
obstruction to the gases flowing through the flues than did 
the cast steel return bends. Obstruction at the back end of 
the flue, where the gases have a high. velocity due to their 
high specific volume, is serious. 

You may say that an occasional unit improperly repaired 
will not upset the superheater performance appreciably. Prob- 
ably not, but if you let the bars down, where is the improper 
practice going to stop? I urge, then, that you do not con- 
sider or allow those associated with you to consider the super- 
heater as a bundle of pipes placed in the boiler at random, 
but a carefully proportioned heat exchanger which must be 
properly maintained if it is not to lose capacity, or your con- 
panies to lose a part of the fuel saving which you originally 
obtained. 


Safety as a Builder of Morale’ 


By F. W. Mitchell 


Director of Personnel, New York, New Haven & Hartford 


No mechanism that functions in the production of trans- 
portation is as complex in its makeup as are the human 
beings to whom its operations are committed. And aithough 
the human element is susceptible to great changes, by mean 
of education and training, it can hardly be argued that the 
same effort has been given to railroad “humanics” that has 
gone into the development of the mechanical resources. I! 
would be difficult to describe just how we should proceel, 
in order to attempt in this field the accomplishment that is 
apparent in the mechanical. Some things, however, are ev- 
dent, and among these we find first that there should be 
greater care used in selecting our human material, investigat- 
ing the references presented and the conditions which sur 
rounded the new employee before taking him into the orgall- 
zation. 

For a number of years the railroads have been carryilf 
on safety work. The benefits derived from this effort have 
been far in excess of the cost of the work. It is not t 
much to say that the entrance into the larger field, and the 
expanding activities which are directed toward the develop- 
ment of morale have resulted in a measure from the evidet! 
effects of the safety work in this direction. 

There was unquestionably a time in the history of ol! 
American railroads when the voice of the public was calling 
loudly for speed in annihilating distance together with t 
liability in maintaining schedules. The effect of this strom 
sentiment was to increase, in no small degree, not only the 
number of “chance takers” in train operation, but also the 
extent of the risks that they were willing to take. Operatilli 
officers noted their violations of rules and instructions whe 
conspicuous consequences compelled recognition. Investig* 
tions of accidents revealed such information only as it W# 





*From an address at the meeting of the Steam Railroad Section of the 
National Safety Council, held at Buffalo, N. Y., October 2, 3 and 4, 1 
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impossible to conceal. A spirit of competition and rivalry 
fended to further aggravate the dangerous situation. Cau- 
tionary measures were set aside by the employee if so he 
might thereby execute some stunt which, if successful, might 


mark his exceptional ability. There was a wide separation 
in the theory and practice of safe operation. Confidence was 
weakened; morale reduced. That which should have been 
an army of organized workers for safety was becoming a mob 
of “go as you please as long as you’re lucky” buccaneers. 

Even the grounds for promotion were becoming more and 


more based upon the element of “luck,” and the “good 
ouesser” could ride the top wave of popularity. Safety was 
becoming an artificial veneer. 


When Morale Appears 


But there was a penalty to all this and from time to 


time it presented stern demands. It became evident that 
something was going very wrong and that a change was 
required not only in methods but in the appraisal of values. 
Safety first was made the slogan for the railroad workers. 


Committees were appointed. Meetings were held. Condi- 
revealed which needed correction. The mirror 
up before dangerous practices that showed them 
true aspect. Officers and men were brought into 
close personal contact in the pursuit of safety. Together they 
searched for the remedies for situations which their new 
relationship was compelling them to face, and together they 
began to realize that their interest was common in endeavoring 
to find an answer that would satisfy the conscience of each 
that the requirements of safety were being met. 
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When the enlightened conscience is satisfied with the con- 
tacts with life, as it is expressed in action as well as in word, 
that elusive and almost indefinable element which we call 
morale, appears; because an atmosphere which is conducive 
to its growth and development has been found. There is 
something in every real man that calls him to put his best 
effort into his work. He may vary somewhat in his response 
to this call, but the knowledge that he is working together 
with other individuals in the army of employees to carry 
out a program for protection, is a compelling force; because 
it is founded in sincere endeavor, and carried out in the 
spirit of service. Its outgrowth is quickened morale. The 
whole trend of the safety work is toward the promotion of 
those forces, sentiments and actions which inspire respect, 
loyalty, and efficient service. The work furnishes a point 
of contact between employer and employee that is mutually 
advantageous. From the experience there comes the knowl- 
edge that other points of contact are available, and the means 
of securing them follow closely. 

The principles on which safety work is founded, the 
sentiments which it fosters and the methods by which it 
develops have done more to build up morale upon the rail- 
roads than any other single agency. It has made for itself 
a place by providing an avenue for the expression of opin- 
ion, as well as the compulsion of safe practices, which 
entitles it to all the aid that can be extended, to the end that 
the work which it has begun in building up morale may be 
continued, sustained and enlarged by whatever additional 
means there may be provided to accomplish so important a 
task. 


Force Feed Lubnication on Locomotives 


An Original Method by Which Oil Is Automatically Supplied to the 


Various Bearing Surfaces 


By A. H. Woodward 
Chairman, Woodward Iron Company, Woodward, Ala. 


OME months ago the writer had an opportunity to ride 
S on the engine of a local passenger train. There had 
been no oil or supplies put on the engine previous to 

terminal, but these were procured a little later 
indhouse, two miles further along the line. The 











on Company’s Engine No. 30 Equipped for Forced 
Feed Lubrication 


engineer did not oil around the engine as soon as the sup- 
plies were received at the roundhouse, but proceeded to the 
next station, which was 10 miles away, instead. Upon 
arriving at this point, the engineer oiled around while 
awaiting the unloading and loading of passengers and bag- 
gage. The running time between the two points was about 
40 miles an hour. This engine had been run nearly 15 miles 
without any lubrication, after it had been standing approxi- 
mately 16 hours. 

Of course, there is nothing new or remarkable about this 
procedure, nevertheless, the wear on the bearings alone 
would be enough to show that there was no economy in such 
a practice. The quantity of oil saved would be a very small 
amount in comparison to the cost of installing new bearings, 
so as a result of this experience, the writer went into 
the question of automatic lubrication for the locomotives of 
the Woodward Iron Company. After some investigation, 
one of the Santa Fe type locomotives of thisscompany was 
equipped with three force feed pumps, one to oil the front 
truck and trailer, a second to oil all the driving wheel hub 
plates, guides, valve stems and pistons, rods, valve gear and 
shoes and wedges, and a third to oil the stoker. 


Equipment 


The pumps were supplied by the Lubricating Equipment 
Company, Birmingham, Ala., and are what is known as th> 
“Forcit” type lubricator. Of the three pumps, two had a 
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capacity of five gallons and were equipped with 22 feed 
pipes; the third had a capacity of three gallons and pro- 
vision was made for 12 feed lines. All of the pumps were 
provided with check valves. 

The Alemite lubrication system was applied on the front 
and back ends of the eccentric blades, bottom and top link 
lifter, the trunion bushings, tumbling shaft boxes, the front 
and back ends of the union link, the front end of the radius 
rod, the top end of the combination lever, and on all the 











Fig. 1—Application of Feed Pipes to Valve Motion and Guides 


knuckle pins and bushings. Practically every other bearing 
on the engine was fitted up for the use of an Alemite grease 
gun. The cylinders and valves were taken care of in the 
old way, with a steam lubricator. 


Method of Installation 


As partly shown in Fig. 1, the motion by which the pumps 
are operated, is taken from the valve gear on the right 
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‘Pipe bent back fo 
drip oi! into waste 
pocket? fo lubricate 
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Notch and Scored Grooves lead 07! 
onto Driving Wheel Hub Plate 








Fig. 2—Method Used for Lubricating the Shoes and Wedges 


side of the engine by a connecting rod that extends to a 
crank arm placed under the smokebox. This crank arm is 
long enough so that it can operate both the pumps at the 
front end. Flexible pipe, fastened to the engine by means 
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of clamps, is used to convey the oil to the various points 
of delivery about the engine. 
was applied to both sides of the engine at the following bexr. 
ing surfaces: 


Rack diving box hub. 
Main shoe and wedges. 


Back intermediate shoe and wedges. 
Front intermediate driving ox ub. 


Front skoe and wedge 
Front driving box hub. 
Engine truck box. 

Engine truck box hub. 
Trailer truck box. 

Trailer truck bex kub. 
Back shoe and wedge. 


Front intermediate shoe and wedge. 


Back intermediate driving box hub. 
Main driving box hub. 

Link block. 

Valve stem. 

Piston rod. 

Back top guide. 

Fiont top guide. 

Bettom guide. 

Outside valve stem guide. 

Inside valve stem guide. 


The method of application of the feed pipes at the valve 
gear and top and bottom guides, is also shown in Fig. |. 
[he arrangement of the delivery pipes for lubricating the 


The force feed lubricatioy 
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over the driving box. 


driving wheel hub plate. 
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Two Lubricators Having a Capacity of Five Gallons Each Are 


Placed Under the Smoke Box 


shoes, wedges and driving wheel hub plates is shown in 
Three lines of flexible pipe are run from the a 
bricator to connections welded to the equalizer at three points 
The center connection is welded to the 
equalizer bar, as shown in the drawing, and passage is pt 
vided for the oil to feed into a waste pocket. 
scored grooves lead from the waste pocket to the face of the 
For the two outside connections, 
the pipe is bent back in order to drip oil into a waste pockel 
from which oil is fed the shoe and wedge. 

The oil reservoirs on the force feed pumps carry a 10-days 
supply of oil for this particular class of engines, which at 
operating on a 12-hour mine run. 
about as much lubricating oil as when they were oiled by 
the engineer. The advantage gained by this system is that 
the oil is received automatically and regularly by 
bearing surfaces. After a four-months’ trial, it appears tha! 
the life of the various bearings is going to be increased vel) 
When the apparatus was first inst:lled, the 
enginemen were inclined to look upon it with dis!avor, but 
at the present time they seem to be much pleased 
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Helpful Suggestions from Canadian Apprentice 


Pleads for a Thorough Training Which Will Fit the Ambitious Boy 


as an All-Around Capable Mechanic 


By F. O. Robinson* 
Machinist Apprentice, Canadian National Railways, Fort Rouge Shops, Winnipeg, Man. 


‘ade, must have a great deal more than practical ex- 
The time when that was sufficient is passed; 
the machinery of today is so highly developed and compli- 
cated that in order to make a first-class mechanic an appren- 
have considerable theoretical knowledge of 
mechanics, as well as a good general education. No mechanic 
today could possibly thoroughly understand all the different 
machine constructions, but it is 

essential that we have a good 
seneral knowledge of machinery, 
both theoretical and practical; 


T« modern apprentice, if he is to make headway at his 


perience. 


4 1 + 
tire mus 
Lice must 


and that in my opinion is what 
the apprentice should receive, 
as well as such lectures on moral 
and business subjects as will 
tend to increase his value to his 
company and country. There- 
fore, when a young man starts 


work with a company to learn a 
trade, he should be given as 
good an education under as 
competent paid instructors as it 
lies in the company’s power to 
provide. Although I fully real- 
ize that the apprentice has been 
given opportunities to learn, and 


care has been taken to aid him 
ina number of ways, I believe 
there is still room for a great 
deal of improvement. 

The aim of the apprentice 
should be to become so well ac- 
quainted with the principles of 
mechanism that he will not only 


understand a certain number of 
machines, but from his knowl- 
edge of mechanical principles 
will be able to grasp the con- 





struction, design and operation 
of any unfamiliar piece of ma- 
chinery that may be placed 
efor In my opinion, the boy who is really interested 
in the trade he is learning should feel proud of his achieve- 
ments should stand ready to grasp and make good use 
of any ortunities that the company may offer to help to 
make him not only a good mechanic, but a resourceful, ener- 
sec and valuable workman in many other respects. 

I do think it will be out of the way here to outline 
a systel 1ich, in my opinion, would meet the needs of the 
modern yrentice. Of course, being a machinist apprentice 
Ina lo tive shop, I shall write from that viewpoint. 

Some Constructive Suggestions 

Whe lication is made by a lad who wishes to become 
“ma apprentice, he should be taken in hand by the 
‘pprent upervisor who should see that he is given an ex- 


ae papers which was awarded honorable mention in the competi- 
eee r apprentices. The prize winning papers will be found in 
nua nd February issues. 





F. O. Robinson 


amination to determine as nearly as possible his mental power, 
character, alertness and education. The applicant should 
also be given a physical examination. If he passes both, he 
should be put to work in the shops for a probationary period 
of six months to determine whether he is really fitted to be- 
come a mechanic and is an energetic, conscientious worker. 
If he does not seem to be, it should be explained to him and 
he should be let go; in this way the misfits will be weeded 
out, the backward ones assisted 
and a higher standard estab- 
lished. 

The apprentice supervisor 
should look after the welfare 
of the boys in general and over- 
see the work of the shop and 
school instructors. The shop in- 
structor should be a man who 
is not only a good all-around 
mechanic, but can explain the 
theory related to each machine 
or job upon which the appren- 
tices work. Each apprentice 
should receive thorough instruc- 
tion on his machine its—con- 
struction, operation, repair and 
care. The shop instructor is too 
apt to become a kind of overseer 
of the conduct of the apprentice 
and shop instruction in its true 
sense may be forgotten. 

There should be a regular 
schedule of shop work, a speci- 
fied time on each machine, bench 
and floor job, and the apprentice 
should be given an examination 
on each machine before he 
leaves it. There is need of more 
instruction being given right in 
the shop where the machine is 
in front of the apprentice; the 
shop instructor should also 
give instructions in the shop on 
the use of hammer and chisel, shop scale, center punch, 
scriber, dividers, calipers, vernier calipers, micrometers, taps, 
etc., and the handling of all classes of wrenches and span- 
ners, the level, plumb bob and surface gage; classification 
and use of files, scrapers and hack saws, rose bitting, ream- 
ing and countersinking. The working of each machine 
should be explained, as well as the tools used on it, and the 
best methods of setting up the work. Instructions should 
also be given on laying out on the marking off table. All 
this careful and thorough instruction is absolutely necessary 
if the apprentice is going to develop into an all-around, com- 
petent mechanic, and only men who can give it should be 
chosen as shop instructors. Care should be taken to place 
the apprentice with such workmen as will influence him in 
the right direction. 

There should be a school of some kind at the shops and 
arrangements made for the apprentices to receive regular in- 
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struction. Any good mechanic should not be eligible to the 
position of school instructor if the apprentice is to receive 
thorough and proper instruction. He should, if possible, 
have a teacher’s certificate, or if he has not should possess 
a great deal of the ability of the professional teacher, as well 
as a good general knowledge of the science of mechanism. 
The apprentice should be allowed as long a time at school as 
the company can possibly spare, because it is there that he 
receives the true foundation for his shop work; without this 
school training he cannot hope fully to grasp the shop in- 
struction and work. 

School instruction should cover simple arithmetic, includ- 
ing reviews in addition, subtraction, multiplication, division, 
fractions, decimals, etc.; drawing, geometrical and mechan- 
ical; shop mathematics, including algebra, geometry, plane 
trigonometry; physics as it concerns simple machines, power 
transmission, horsepower, strength of materials and machine 
design. It should also include general studies, such as the 
hardening, tempering and selection of steel, classification of 
metals, care of machine tools, and some text book study. The 
school instructor should also give practical and theoretical 
detailed lectures on valve setting, air brakes, stokers, lubri- 
cators, injectors, boosters, feedwater heaters, etc., the loco- 
motive in general and all its appliances. In my opinion, 
only a small portion of the time at school should be spent on 
text book study, as this is work which the apprentice can do 
at home, if he will, and I see no reason why one apprentice 
who will not study at home should be allowed to hold back 
those who are willing to. A regular system of study should 
be provided at the shop school and the classes arranged ac- 
cording to the ability and progress of the pupils, so that 
the backward ones will not hamper the others. 


Special Lectures and Instructions 


If possible,. special lectures and instructions might be 
given to apprentices willing to attend outside of shop hours 
without pay. It would also be a great advantage if a small 
building or car could be equipped with machinery suitable 
for giving practical detailed instructions on the locomotive 
and its appliances, their construction and repair; the prin- 
ciple of the different machines, their construction and opera- 
tion, etc.; and such practical work as could not verv well 
be given in the school. 

Moral and educational lectures could be given in this 
building by college professors and business men, which 
would all tend to keep up the apprentices’ interest. A small 
library of good mechanical books and magazines might also 
be found useful in connection with this department, where 
the apprentice can spend his spare time in the evenings if 
he wishes. An educational club could be formed among the 
boys and debates on mechanical subjects arranged; competi- 
tions could be held and suitable prizes awarded the winners, 
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such as tools, etc. Apprentices at outside points could com. 
pete by mail when possible, thus keeping all the apprentices 
in touch with each other. Talks by the company’s officials 
and foremen all help to encourage the boys. It might help 
also if the apprentices’ parents were kept posted on their 
progress. 

It is absolutely essential in railroad work that the mechanic 
be an all-around man. To make the apprentice an all- 
around mechanic, four years is not sufficient and five jis 
barely so; yet it is necessary because when an apprentice has 
finished his time, he may be sent out to a small roundhouse 
where he may be called upon to do some different job or 
operate a different machine daily; aside from that, however, 
an all-around training is necessary to produce a capable 
mechanic. 


Advantages of Thorough Training 


The value of apprenticeship training cannot be estimated 
in dollars and cents, for by the proper training of the ap- 
prentices the whole community is raised to a higher level 
of intelligence, ability and good will; also there is the 
advantage of having properly trained men to fill positions 
as foremen and officials in the company’s service; men who 
are already versed in the standards and methods of the com- 
pany are far superior to outsiders. Many companies com- 
plain that they give an apprentice a good training and then 
when he is finished he leaves them; generally, however, : 
good majority of the boys stay with the company, and, again, 
even if they do leave, they are started out in the world with 
the advantages of a good training. Of course, apprentice- 
ship is only good so long as the apprentice has time to learn 
and the employer, or someone deputed by him for this spe- 
cific purpose, has time to teach. 

I think we ought to be very grateful to the company for 
what has already been done. 


A Correction—J. Barraja-Frauenfelder 


In connection with the article, “The Next Step Is the 
Thermo-Locomotive,” which appeared on page 81 of the 
February issue of the Railway Mechanical Engineer, a briel 
biographical note was given showing the business connec- 
tions and the work done by the author, J. Barraja-Frauen- 
felder. Through an oversight, mention was not made of the 
fact that he was the chief engineer of the Lake Torpedo 
Boat Company from 1914 to 1923. Mr. Barraja-Frauen- 
felder came to the country first in 1901, and returned to 
Italy in 1913 for a short time to accept the position of chief 
engineer of the Spezia Works of the Fiat-San Giorgio 
Company. 








Weight of Locomotive in Working Order 317,000 1b., 27 in. by 28 in. 
Mountain Type Passenger Locomotive for the New York, Ontario & Western, Built by the American Locomotive Company 








Cylinders, 69 in. driving wheels and 50,300 Ib. rated tractive force 
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Ventilation and Heating of Passenger Cars 


Part I—Ventilation 


Composition of Air, Factors Related to Required Volume of Supply, 
With Suggestions for Economical and Effective Ventilation 


By K. F. Nystrom 
Engineer of Design, Chicago, Milwaukee & St. Paul 


entilation and heating of railway passenger cars 
subjects so closely allied that in order to under- 
| one, it is necessary to have a fundamental knowl- 
ge other. Writers on these issues generally con- 
sider the problem of heating first and ventilation as a subject 
f secondary importance. It seems, however, that a correct 
inders ing of the requirements for good ventilation should 


form idation for the study of the problem of heating 
ASSET rain cars. 

Ait sts chiefly of the two gases, oxygen and nitrogen 
vith s1 roportions of other gases, such as carbon dioxide 
CO.) ne, aqueous vapor and argon. Oxygen, which is 
the act onstituent and upon which life and combustion 
lepends, forms about one-fifth by volume of the whole, while 
nitrog hich is inert, forms nearly four-fifths. 

rh on dioxide in the air amounts only to about 


nt by volume, but is generally assumed to be 


U4 pr it or 4 parts in 10,000. It is produced by the 
burnit | decaying of vegetable and animal matters and 


VY Tes on. 


The percentage in the air remains practically 
onsta 


ause, under the influence of the sun, the foliage 
in th nt world assimilates the carbon dioxide and 
uberat e oxygen. All the carbon contents in plants, in- 
cludin es and coal, originates solely from the carbon 


oxid ained in the air. The assimilation process and 
the pr ‘e which takes place during oxidation or burn- 
ng, W general includes respiration, are entirely oppo- 
site to other. The assimilation process in the plant 


world ces from carbon dioxide and water an organic 


Suhetay ] y . 
cg d free oxygen. When organic substances burn, 
dines: ( oxidized in the processes of animal life, carbon 
“1OX1 dK water are again formed. 

erate —. 

* Abst: 





Cink 33 a paper_presented at the meeting of the Canadian Railway 
oe ntreal, February 12, 1924. 








Water vapor is due to the oxidation process described 
and to the evaporation from bodies of water and also from 
the animal body. ‘The amount of water contained in the 
air varies with the temperature and the available water 
supply. This vapor is not always sufficient to saturate the 
air. The ratio of the amount contained to that required for 
saturation is called “relative humidity,” while the actual 
amount of vapor per cubic foot is known as the “absolute 
humidity.” Thus at 75 deg. F., air may contain 0.00135 Ib. 
or 9.5 grains of water vapor per cubic foot. This quantity 
will just saturate it. If the air is half saturated, the relative 
humidity is 50 per cent, and the absolute humidity is 4.75 
grains to the cubic foot. 

The proper and healthful relative humidity of air has 
only in recent years been given the thought and attention it 
rightfully deserves, despite its influence upon personal com- 
fort and health. Water vapor is issued from the human 
body in two ways: In exhaled air when breathing and 
through perspiration. From 1% to 2 lb. of water are evap- 
orated daily from the skin of a person at rest. This evap- 
oration as well as any other evaporation takes place due to 
application of heat. The source of heat in this instance is 
the human body itself and the rate of evaporation is affected 
by the motion, temperature and humidity of the surrounding 
air. Evaporation takes place by direct application of heat 
and is essentially a refrigeration or cooling process. Heat 
being abstracted from the body for this purpose naturally 
tends to lower the surface temperature and we actually feel 
several degrees cooler than the temperature recorded by the 
thermometer in the room. As heated or warmed air is ex- 
panded by heat, the percentage of moisture or relative humid- 
ity is lowered with the result that the capacity of the air 
for absorbing moisture is greatly increased. Under these con- 
ditions, we experience the sensation of dry heat. This causes 
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an excessive and unnatural evaporation of moisture to take 
place from the skin and membranes of the respiratory 
organs. 

The human body is a very sensitive power plant and it 
is obvious, therefore, that such an important function as 
perspiration can only act properly inside extremely narrow 
limits. 

Fig. 1 shows the relation between temperature and relative 
humidity of rooms and their bearing on the comfort of the 
occupants. This chart establishes what is ‘called the ‘“com- 
fort zone” in which the relation between relative humidity 
and the temperature is given by the equation 


R = 100 — 4 (T—54) 
R = relative humidity 
T = any temperature above 55 deg, 


From this chart it is seen that a person can remain com- 
fortable even though there exists a considerable variation in 
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temperature provided the relative humidity is such as to keep 
the dispersion of total heat from the skin constant. For this 
reason a thermometer can not alone be depended upon to 
measure comfortable air conditions for the occupants in a 
room because it does not include any measure of the moisture 
in the air. In order to measure the relative humidity and 
thereby ascertain a comfortable temperature, hygrometers, or 
wet bulb thermometers, should be employed to a much greater 
extent than at present. It may be that the future heat con- 
trols used in connection with heating cars will be regulated 
by means of hygrometers or, quite possibly, by a combina- 
tion of thermometer and hygrometer. A heat control of this 
kind would undoubtedly result in a great saving of fuel. 


Influence of Occupants on Temperature and Humidity 


Respiration and the presence of the occupants in a room 
not only increase the carbon dioxide content in the air, but 
may add materially to the heat and moisture content of the 
air as shown in Table I. 


TarLeE I.—HeEatT AND WATER VAPOR GIVEN OFF BY PEOPLE 
(Harding and Willard) 
BS. ti Water vapor 
per hour per hovr, Ib. 
Man at work........ ‘ 794 0.267 
mean Ot seat... 5.06 rd 397 559 
LS Ss eerie 357 O88 
i 103 .029 


All life processes are accompanied by the generation of 
heat from within. The blood serves to carry oxygen from 
the lungs to remote tissues, where combustion takes place, 
and carbon dioxide is carried back and eliminated by the 
lungs in respiration. As a result, an average normal tem- 
perature of 98.6 deg. F. is maintained. Normally, a uni- 
form, but not too rapid, dispersion of heat must be main- 
tained if the individual is to remain comfortable. The 
rate of dispersion by radiation, evaporation, etc., must equal 
the rate of heat generation. Hence it appears that the only 
function of external warming is to reduce the rapidity with 
which the body parts with or gives off its heat. 

An average adult must throw off about 400 B.t.u. per 
hour for comfort, of which about 30 per cent is lost by con- 
tact with the air, 43 per cent by radiation and 27 per cent 
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by exhalation and other means. A part of the 30 per cent, 
which is absorbed by the air coming in contact with the 
body, is carried off in water vapor. At a room temperature 
of 70 deg. F. and a relative humidity of 70 per cent, it will 
take at least four cubic feet of air per minute to carry off 
this water which is evaporated from the skin. 

The radiation is noticeable to the sense of touch. Air, jf 
dry, is a nearly perfect non-conductor but allows radiation 
to take place through it readily, hence, in a room with very 
dry air at 75 deg. F., a person may feel cold if the walls are 
at 50 deg. F. due to radiation loss from the body to the cold 
wall surfaces. This condition has an important bearing 
upon passengers in a railway car. Many cars of all steel 
construction are not properly insulated with the result that 
inside walls are cold and, notwithstanding that the inside 
temperature seems to be satisfactory, the passengers are un- 
comfortably cold or warm. Window sills and arm rests in 
all steel passenger cars are generally made of wood so as 
to avoid passengers coming in direct contact with the steel. 
This prevents a conduction of heat from the human body, 
but it does not eliminate the radiation. Designers of pas- 
senger cars should take into consideration what effect radia- 
tion has upon the comfort of passengers, when calling for 
new equipment. The ideal inside wall surfaces should, 
therefore, be either non-conducting, or serve as _ reflectors 
of heat rays, or should preferably combine both qualities. 














Garland Type Ventilator 


This will explain the use of a mirror finish employed on 
the interior of a vacuum bottle. 

The gases and water vapor thrown off from a person Ul- 
der average room temperature conditions (70 deg. F. tem 
perature and 70 per cent relative humidity) is of a higher 
temperature than the surrounding air and, therefore, lighter: 
Thus it will be seen that vitiated air will not fall to the floor 
as has often been presumed, but will naturally rise above 
the level of the breathing line and immediately diffuse itsel! 
into the surrounding air. 


Effect of Carbon Dioxide Content on Required At 
Supply 

An adult at rest requires 20 cu. in. of air at each respit 

tion and will make from 16 to 24 respirations per minute *? 

that a total of from 320 to 480 cu. in. of air, or about : 

cu. ft. per hour, is required. This amount may be increase® 

by exercise. Since this exhaled air contains about 400 part 


s 


of carbon dioxide (CO.) per 10,000, an adult at rest gives 
off CO, at the rate of 0.6 cu. ft. per hour. ed 
Hence in order to maintain the CO, content at a fixed 
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for each adult we must supply outside air containing 
10,000. 


amoun 


4 parts per 


I 
of outside air per min. 
Wh 1 and n = parts of CO, per 10,000 for respired air 


dard of purity respectively; b = cu. ft. per hour of 
amount an adult at rest gives off, ordinarily 





ind st 


1] Assume it is desired to have the content of CO, 
in a room maintained at 10 parts in 10,000. How much 
le air will have to be supplied for each adult? 


16.6 cu. ft. per min. or 


,000 cu. ft. per hour 


In this case, therefore, it will require 1,000 cu. ft. of out- 
side air per hour for each adult to maintain the CO, ratio 















































Air Currents in Honeycomb Type of Utility Ventilator 


of 10 parts per 10,000 in an enclosed place. In the accom- 
panyit le II, the CO, content has been calculated on 
4 parts of CO, in 10,000 of outside air. 


VALUES OF C FOR VARYING VALUES OF N FROM 5 TO 20) 
Cu. ft. of air containing 
4 parts of COz per 10,000 to be 
supplied per person or equivalent 
1 parts of a person = 0.6 cu. ft. COz per hr. 
the room air = 
n) Per minute (C) Per hcur 
100.0 6.000 
66.6 4,000 
50.0 3,000 
40.0 2.400 
33.3 000 
30.0 800 
28.6 7 
25.0 
20.0 
16.6 U 
9.1 545 
6.2 375 
231 


3.8 


— a eo en 
st 
~ 


eory that the sensation of discomfort arising 

ace was due to either an excess of carbon diox- 

ifficient amount of oxygen, has been discredited. 

iony of numerous experimenters, it has come to 

ge igreed that an atmosphere containing less than 

unt of pure carbon dioxide and as high as 15 per 

has no toxic effect and produces no distressing 

t is very rare for the CO, produced by respira- 

ninate the air of any room, even with the poor- 

1, to the extent of more than 50 parts in 10,- 

one-half of one per cent. This amount of 

de alone has no harmful influence, according 
vailable evidence. 

ion, the fact has been generally accepted that 

e in such amounts as is likely to be found in in- 
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habited rooms, even up to 50 parts in 10,000, is in itself 
entirely harmless, but that when this is due to respiration, 
certain poisonous organic bodies are also present of which 
the carbon dioxide is an accurate index. The allowable 
amount of carbon dioxide as respiratory impurity has been 
variously placed at from 2 to 10 parts, which together with 
the amount already in the air, makes a total of 6 to 14 parts 
CO, per 10,000 of air. The limit is established by that 
degree of contamination at which the sense of smell begins to 
give the first indication of closeness to one entering the room 
from without. It has always been recognized that high 
standards of personal cleanliness would allow this limit to 
go higher than when such standards are low, that those within 
do not perceive any odor as readily as one entering, and that 
the contamination at which discomfort develops is susceptible 
to wide variations. As a result of their work, Haldane and 
Osborn recommended a limit of 12 volumes of CO, per 10,000 
by day and 20 volumes by night when gas or oil is used for 
lighting. It has been generally stated that about 10 volumes 
of CO, in 10,000 allows a fair margin of safety. The ordi- 
nances for Chicago as they affect the ventilation of the street, 
elevated and suburban cars provides that the CO, content 
for a maximum loaded car shall not exceed 12 parts in each 
10,000 parts of air. 


Carbon Dioxide Content in Relation to Modern Car 
Ventilation 


The most generally adopted measure of ventilation is the 
carbon dioxide standard in which the necessary amount of 
air for ventilation is figured from the amount probably 

















Utility Ventilator for Side-Deck Cars 


emitted into a given space by its occupants, and the per- 
missible amount that may exist in the air. Today, however, 
the attainment of this standard alone will not satisfy the 
requirements of modern ventilation. 

The carbon dioxide content is controlled by the supply of 
air from outside the car. It is, therefore, necessary to 
ascertain the required air supply. We will take a 70 ft. 
coach and assume that the maximum number of passengers is 
105, which is equal to one and one-half passenger per lineal 
foot. This allows for approximately 25 per cent above the 
seating capacity. The cross sectional area of an average 
passenger car is approximately 80 sq. ft. The CO, contents 
should not be more than 10 parts in 10,000 parts of air 
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which is equal to an air supply of 1,000 cu. ft. of air per 
hour per each occupant. 
The air will therefore be changed: 


-_———_—— = 18.5 times each hour in the car 


The total air supply in the car will be equal to 
1,000 x 105 105,000 cu. ft. per hour 


Several exhaust ventilators now on the market will dis- 
charge air at a rate of 15,000 cu. ft. or more per hour at a 
20-mile train speed. The number of ventilators required 


will then be 
105,000 


—_— 7 per car in the car body 
15,000 

For a symmetrical arrangement of ventilators it would be 

desirable to use eight ventilators on a 70-ft. coach. It will, 

of course, be necessary to apply one ventilator in each 

toilet. 

This number of ventilators probably is less than generally 
applied at present, but it is contended that in many instances 
the ventilation of passenger cars is overdone. With the 
incessant public fault finding with everything pertaining to 
a railroad, we have sometimes gone to unnecessary extremes 
in the matter of ventilation to please the traveling public. 

The application of too many ventilators wastes fuel, as a 
large volume of air will have to be heated for keeping the 
passengers comfortable, without adding materially to their 
well-being. There is also a real objection when too many 
exhaust ventilators are applied, as they create too great a 
vacuum. Excessive vacuum makes it difficult to close the 
doors and has a tendency to raise the water in the hoppers 
when flushed, as the air will rush into the car and splash the 
water into the toilet room, causing trouble and inconvenience. 
In a number of coaches recently constructed by a large rail- 
way system, the installation of a standard make of exhaust 
ventilators proved to be too powerful, as the water was raised 
in the hoppers when flushed. The doors and windows were 
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Arrows Indicate Air Currents in Mudge Ventilator 


equipped with efficient weather stripping and to overcome 
the high vacuum created by the ventilators, air intakes had 
to be provided after the cars were placed in service. 

In an ordinary passenger car, no intake is provided for 
as the small clearances around doors and windows are de- 
pended upon for inlets. It seems incredible that a volume 
of say 100,000 cu. ft. of air per hour could find its way 
through small crevices around closed doors and windows, 
but Dr. Crowder in his test of ventilation in sleeping cars 
has measured up to 30,000 cu. ft. per hour passing out 
through the ventilator duct from a small state room with the 
door and windows closed. Natural crevices are, therefore, 
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sufficient air inlets if properly utilized and not too many 
ventilators installed, and they possess a vast advantage over 
larger openings. The incoming jets of cold air are jp. 
dividually so small and they take such irregular motions jp 
mixing with the more quiet air within, that all the good 
effects of varied temperatures and motion are obtained with- 
out the disadvantages of uncomfortable cold draughts. Air 
coming through crevices around windows enters the car at or 
below the breathing zone and, therefore, at an ideal location, 
In some cars, particularly in sleeping cars, a small adjustable 
intake is provided in the bottom rail of the window sash, 
The location of this air intake is ideal and has the advantage 
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C., M. & St. P. Ventilator for Upper Deck 


that the occupant of the seat can regulate the air supply to 
suit himself without causing discomfort to others. 


Mechanical Refinements Required for Ideal Car 


Ventilation 

Natural exhaust ventilators as applied in passenger cars 
depend for their operation upon the speed of the trail. 
Therefore, they function only when the train is in motion. 
At slow speed and when the train is standing, they do no 
exhaust the necessary amount of air and at high speed are 
too powerful. These types of ventilators should have a com 
pensating exhaust capacity. That is, after a predetermined 
capacity is reached, the area of the exhaust opening should 
be reduced to maintain a constant volume of air leaving the 
car. To take care of ventilation at a slow speed or whet 
the train is standing, it would be desirable to install exhaust 
fans. These fans could, partially at least, be controlled by 
thermostats or probably anemometers. Exhaust fans should 
be installed in all smoking rooms and special fans are 4 
necessity in kitchens of dining cars. 

The ideal system for ventilating passenger cars would 
be to have the air, by mechanical means, forced into the ca! 
at a predetermined temperature and washed free from dust 
and bacteria. Unfortunately a passenger car is too small 4 
unit to warrant the expense of installing such a plant. Se 
eral attempts have been made to provide cars with forced 
air intakes, but without success, as it draws into the car 4 
considerable amount of dust and is also noisy. It may 
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that in future passenger cars the heating system will be 
utilized in extremely hot weather, as a cooling system. This 
would greatly increase comfort in traveling, particularly 
when waiting for trains to leave at terminals. 
In large buildings where washed and humidified air is forced 
rooms, it is comparatively easy to have the humidity 
control, but despite the difficulty of applying the same 
methods to passenger cars, much could be accomplished in 
ection toward increasing the comfort of travel. A 
great yrovement in regulating the temperature of passenger 
cars could also be effected if hygrometers (wet bulb ther- 
were employed instead of using thermometers 
one. Another practical possibility lies in the installation 
imidifier of simple construction in connection with 
heat. It is realized that it would be difficult 
ccurately to control the humidity in a car, but a decided 
saving in fuel could be realized and conditions could be so 
much yroved upon that serious consideration should be 
siven to the latest possibilities suggested. 
Heat control in a passenger car does, strictly speaking, 
t come under the subject of ventilation, but if the heat was 
roperly controlled, the problem of ventilation would largely 
ly When passengers are uncomfortable and the car 
tuffy” it is due, in the majority of cases, to overheat- 
ing and unsuitable humidity. If the temperature were reduced 
the steam shut off, the passengers would have immediate 
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is the most difficult feature to control in connection 
rith the ventilation of cars. As previously mentioned, it has 
not proven practical to install air washing machines in pas- 
During the greater portion of the year pas- 
ngers will insist upon keeping windows and doors partly 
ened and during this period any air purifying system would 
be of no value. 
Bacteria in the air is principally carried into the car with 
dust and, as in the case of dust, little can be done to exclude 
When we consider, however, that the train traverses 
mostly open country where the air is practically free from 
tel conditions are very satisfactory when compared 
situations in city vehicles. It is, however, im- 
keep the cars clean. As a rule, this is carefully 
by most railroads. The public, generally, knows 
thing of the painstaking care put forth to keep passenger 
lipn n a sanitary condition. This, however, requires 
ttention of mechanical officers for if it is not 
t naturally will be neglected. 
he car, although in the majority of cases harm- 
isagreeable. Ventilation will reduce but not re- 
If the odor is due to a condition originating 
n the self, it is in the hands of the mechanical depart- 
t the source removed, but if it originates from 
cupants with, for instance, a decided taste for garlic, we 
are CO! ed with a condition which cannot be remedied as 
long a garlic lover remains in the car. 


Diffusi 


senger cars 


of Air in Passenger Coaches and Sleeping 
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of the air in a passenger car with the ordinary 
tilation has been proven by tests to be good. Air 
requires time to mingle and come to a mean 
Perfect diffusion of gases of varying tempera- 
nsities is not instantaneous, the time required 
rsely as the density and directly as the square 
ibsolute temperature. 
1ixture, however, seeks different levels, accord- 
8 to lative temperature. The influence of objects 
rerativel ter or colder than the air itself, therefore, may 
to aid ventilation. Thus the cold area of glass 
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uses a downward current of air in its vicinity, 
from the human body gives rise to a general 
ment. 
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Air has a peculiar property to penetrate, for instance, 
clothing. It is generally conceded that the lower berth in a 
sleeping car is not as well ventilated as the upper berth on 
account of the former being entirely closed in by the berth 
curtain. Tests, however, have proved that the supply of air 
to the lower berth is really somewhat larger than in the 
upper, and there exists little difference between CO, con- 
tent of the air in the aisle and in the berth. This condition 
is due to the ability of the air to diffuse and penetrate. 


Economical and Efficient Ventilation 


1. Carbon dioxide, CO,, need not exceed 10 parts in 
10,000 parts of air. This is equivalent to 1,000 cu. ft. of 
air per passenger per hour. 

2. Humidity in the car should be controlled inside rea- 
sonable limits. 

3. Heat should be controlled automatically with respect 
to the humidity in the air. Under no condition should the 
car be allowed to become overheated. 

4. Air motion should be slight enough so that it is not 
annoying as a draft, yet strong enough to change the en- 
velope of air around the body continuously, so as to main- 
tain uniform evaporation at a constant temperature. 

5. Dust should be kept out of the car as far as prac- 
tical. Cars must be systematically cleaned daily. Where 
cars lay over at terminals, they should be thoroughly 
scrubbed and dusted both inside and outside. 

6. Bacteria in a car will be kept down to a minimum if 
the car is kept clean and free from dust. 

7. Odors can be controlled by the railroad only so far 
as this affects the sanitary condition of the car. Here, how- 
ever, the conductor and the trainmen can be of considerable 
assistance by tactfully assigning passengers having a low 
standard of cleanliness to certain cars. 

8. Diffusion of the air in the car will best be accom- 
plished, under present systems of exhaust ventilation, by 
providing a plurality of very small inlets. 

9. Ventilators in the car should be opened only in pro- 
portion to the number of passengers, so as to save fuel. If 
a proper ventilating system is installed, only half of the 
ventilators need be operated if the car is half full. 

10. Rules should be issued to trainmen instructing them 
how properly to operate the ventilating systems in order 


DIFFERENT METHODS OF VENTILATION COMPARED SHOWING 
LARGER AIR SUPPLY WITH THE ExHausT METHOD 
(80! OBSERVASIONS IN 183 CARS) 














Conditions ; 
|Method of| Air Supply 
Type of | yentif-| End | Deck- Cubic Feet Per Hour 
Car_ | ation | Doors | Sashes | 10900 20000 30000 47000 50000 69000 70000 
Closed | | | 18500 
Natural| Closed Goan | { | 128300 
or Deck-+ t - _+— eee 
Wood | sash a) Closed _ n= | ; | 32600 
| | | Open | | 40700 
Exhaust | Closed _| Closed __ | 40,600 
_| | Open | Gosed | 57900 | 
Siaal \echatet | 53,000 | 
Open — 659.0 











Chart No. 2—Average Ventilation of Sleeping Cars 


to obtain the maximum comfort for the passenger at a min- 
imum cost to the railroad. 

11. Water seals in hoppers and in drain pipes from 
washstands and water cooler should be of sufficient depth 
to assure a perfect seal at all times. This is an important 
item in keeping the car in a sanitary condition. 

12. In toilet rooms and probably in drawing rooms and 
compartments, efficient ventilation can be obtained by in- 
stalling a chimney extending from floor to deck. At the 
floor, the chimney should be provided with a shutter and at 
the deck connected to an exhaust ventilator. With this sys- 
tem, odors are removed near the floor, thus minimizing their 
tendency to rise to the breathing zone. Incidentally, the 
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heat loss is at a minimum as the air is removed from the 
coldest part of the room. 


Ventilating Systems Now in Use on Passenger Cars 


The introduction of deck sash was the first attempt to 
provide for ventilation in passenger cars and then followed 
i variety of types of ventilators, practically all dependiny 
for their operation on the speed of the train. Therefore, 
they are only satisfactory at a certain speed and do not func- 
tion when the train is standing in a station when, particu- 
larly in summer time, relief is needed most. This method 
of ventilation costs nothing to operate, neither does it accom- 
plish entirely satisfactory results. In the summer doors 
and windows are opened which somewhat improves the con- 
dition, particularly when the train is in motion. Dr. Crowder 
has made extensive tests of passenger cars in respect to 
ventilation. These tests included cars equipped with deck 
sash and exhaust ventilators. Chart No. 2 shows these 
tests and represents the average air supplied, as determined 
from the CO, in the breathing zone, while cars were running 
in regular service at ordinary speed and with various pos- 
sibilities as to air inlets and outlets. The significant bars 
of the chart, indicating where no intakes in addition to 
crevices were provided, are the first, fifth and seventh. Un- 
aided by exhaust ventilators, the average car supply through 








































































































Location Co» Per 
2 Air Supply 
Method of 10, 000 Cu. Fr. Per Person Per Hour 
Ventilation of Air 1000 2000 3000 4000 
LOCATION COMPARED FOR EACH METHOD 
DECK-SASH VENTILATION (WOODEN CARS) 
Upper Berth Ss) a ia | 1270 
| LowerBerth 63 —«< | | | 1390 | 
Aisle | ==! | = = =| ||| 810 
EXHAUST VENTILATION (WOODEN CARS) 
| Upperberth Oi ——«<) | | | 1480 
Lower Berth a ) | 2030 
| Aisle | | 2570 
EXHAUST VENTILATION (STEEL CARS) 
| Upper Berth a = [ 2000 
| Lower Berth — Si «<<», | | 2/70 
Aisle 5/60 
METHODS COMPARED FOR EACH LOCATION 
UPPER BERTH 
| Deck-Sash Venti. ii = = =—hlh|ll 1270 
~~ Exhaust (W.Cars) 7.19 | 1880 
| Exhaust ¢ S.Cars) 7.00 | 2000 
| Deck-Sash Ventn. 8.32 | 1390 
_ Exhaust (W.Cars) 6.96 | 7 2030 
" Exhaust (5,Cars) 6.76 | 2/70 
AISLE 
| Deck-Sash Venth, | 7.32 |\—<eeem | | |_ 1810 
ExhaustW) |) __————€: £ | | 2570 
Exhaust (S.cars) | 5.90 | _—_—_—_——sen | 3160 
Chart No. 3—Relative Ventilation of Upper Berth, Lower Berth 


and Aisle 


crevices alone was only 18,500 cu. ft. per hour, aided by 
exhaust ventilators the averages were 40,600 and 53,000 
cu. ft. per hour for wooden and steel sleeping cars respec- 
tively. The difference between the latter two is believed to 
depend upon the almost total absence in the steel car of 
crevices in its upper portion, by reason of the absence of 
deck sash and a consequent absence of short-circuiting of air 
currents from deck sash crevices to ventilators necessarily 
close at hand. There is in consequence a more constant with- 
drawal from below and a more rapid changing of air of 
the lower levels, particularly at the breathing zone where it 
is most needed. A study of this chart will reveal that cars 
equipped with deck sash only provide a fair average ventila- 


RAILWAY MECHANICAL 


























































ENGINEER VoL. 98, No, 3 
tion in sleeping cars. Chart No. 3 shows the average aj: 
supply per occupant and the CO, content in the car at dif. 
ferent locations. Where tests were made of CO, contents jy 
a berth it had but one occupant. Each group in the char 
represents an average of 16 passengers in each car. Wher 
ventilators were used, six were installed in each car, |; 
should be noted that these charts represent average condi. 
tions and include regular stops of train in service. Ther. 
fore, both the volume of air supplied and the CO, conten 
vary considerably. 

Any type of ventilation will function satisfactorily within 
certain limits if it is maintained in working condition. Hoy. 
ever, the simplest system with deck sash can be render 
inoperative by allowing it to clog up. An inspection wil 
often reveal that the deck screens are filled with dirt hard] 
allowing any air to pass through. The same condition ofter 
exists with ventilators having screens, even the air ducts in 
the ventilators themselves are often filled with dirt and 
cinders. Under those conditions, not much relief can le 
expected from the ventilating system. 

Granting, however,. that the ventilating system is in firs 
class condition and the car is delivered to the termini 
in a clean, sanitary condition with correct temperature, th 
train departs from the depot but in a very short time the car 
is stuffy. What has taken place? The conductor has tumed 
on all the steam he can and probably opened one or two deci 
sash or ventilators. What he should probably have done wa: 
to have turned off all the steam and opened all the ventili- 
tors and probably the windows in the end doors. Trainme 
should be guided by indicating instruments such as _hygr- 
meter and thermometer combined to give instant reading o! 
the degree of comfort in the absence of automatic control. 


Recommendations 


The first two recommendations submitted will improv 
the present system without any cash outlay. The othe 
recommendations are to some extent contingent upon tlt 
amount the railroad is able to set aside for improvement ti 
rolling stock. 

1. Keep deck screens and ventilators clean—reguli! 
periodical cleaning. 

2. Educate trainmen how to use deck sash or ventilatot 
for the comfort of the occupants of the car and that over 
heating means discomfort to passengers and loss of money!) 
the railroad company. 

3. Install exhaust fans in smoking rooms and kitchet! 
of dining cars. 

4. Close up permanently all deck sash and install natur 
exhaust ventilators in body of car and in toilet rooms. I 
would be desirable to supplement the ventilators in the bot! 
of the car with at least two exhaust fans. 

5. Install automatic heat control to prevent discomfst 
of occupants from overheated cars and loss of money by the 
railroad. j 

(Part II, dealing with the heating of passenger cars, ™ 
be given in the next issue.) 


3ULLETIN) NUMBER SIX, issued by the Railway and Locomotit 
Historical Society, 6 Orkney Road, Brookline, Mass., shows # 
Carrollton Viaduct, on the Baltimore & Ohio, near Baltimore, * 
it existed in 1829, with one car, drawn by a horse, passing over : 
The most prominent article in the issue is a list of locomotives ® 
reported to the Congress of the United States in the year I? 
It appears that this was made up by the Treasury Department, @ 
the request of the House of Representatives, and no doubt 1s qu 
complete. It includes stationary engines and the engines of steal 
boats as well as railroad locomotives, and the total number is 
3,000. The number of locomotives is about 350. Fifty-four ra 
roads are named, and 39 builders. Of the builders, 11 are Engl 
manufacturers. The principal American shops represented wet 
located in Lowell, Philadelphia, Boston, New York, Patersoa a 
Baltimore. 
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57'/2- lon Hopper Bottom Gondola for C. & O. 


nts in 

= Careful Designing Increases Strength, Substantiability and Capacity 

ir It With Little Addition in Weight 

cond 

Chere. & HE first lot of new steel freight cars built by the New- suitably placed or new machines purchased and installed for 
on 7 News Shipbuilding & Dry Dock Company, New- the orderly movement of materials from receiving platform to 
a News, Va., was 1,500 steel hopper bottom gondola assembly tracks. 

with oal ; for the Chesapeake & Ohio. As these cars were not All work was jigged and every precaution taken to insure 
How luplicates of any previously built cars, it was necessary to interchangeability of sheets and parts in order to facilitate 
ndered prepal w designs in order to incorporate the general erection, which was carried on by the most approved station 
“4 Y featul ified by the railway company. This work was to station system. The building of this lot of cars was 
hard completely scheduled and consequently the work was car- 

wins ried on as a strictly manufacturing proposition. The success 

ay of the manner in which the design was prepared and the 


ner in which car building was considered. 


wes a cars constructed demonstrates the careful and thorough man- 
can = ) 
{ These cars represent the best and most modern features of 





a. car construction. As the tonnage of the trains operated on 



































mig <—~7—-= the C. & O. is unusually heavy and as a large number of 
asap | ki iis rs ee ee 70-ton and 90-ton cars are in use, the cars are subjected to 

— (¢ — severe strains. 
fs 7 ion The experience of the railroad with cars previously built 
as pis indicated the possibility of certain improvements that would 
wastes add to the strength and durability. After a thorough inves- 
he a tigation, the new design was prepared and a number of 
o> modifications incorporated. 
ading o! Heavy Sills and Substantial Draft Gear Attachment 

: = 
_— Particular attention was given to the strength of the 
Striking Casting and Drawbar Carrier Are Combined in a Single center sills and the construction of the draft gear attach- 
iia Steel Casting ments. In place of following the usual practice of using 

ee center sills of 12 in. or 15 in. in depth, weighing from 33 
he otf lone under the direction of S. B. Andrews, afterwards ap- lbs. to 35 lbs. per foot and reinforced by angles riveted to 
* pointed mechanical engineer of the Chesapeake & Ohio. the bottom of the sills, these cars have 12-in. channel iron 
asia While the Newport News Shipbuilding & Dry Dock Com- _ sills, weighing 44.3 lbs., which are sufficiently heavy not to 

; pany already had carried on successfully the general over- require reinforcing angles. 

“ee hauling of locomotives and had rebuilt a considerable num- Advantage was taken of the thicker webs of the sills in 
_ er of freight cars, the construction of new cars in 1923 was providing additional bearing area for rivets and the draft 
a al ne begun until the problems involved had been given care- stops were attached by 1 /-in. rivets in place of 7z-in. rivets, 
“monet OME we consideration and the plant prepared to undertake the which is the almost invariable practice. In using the smaller 

; work. Shops were re-arranged, with the existing machines rivets, made necessary by the thinner webs of older designs, 
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These Cars Are Stronger and of Greater Capacity Than Previous Cars of the Same Weight 


161 





BIOpuoy uWi0y30g waddoH Uuo-2/47g ‘oO *D 84} 40 SU0ID9OS PukB UBId ‘UDI}BAZIA 
wI-Tu NOMITIS 











> 








Vor. 98, No. 3 











oel-toy-\oe 4 


tad \ 7] 


ai] 


Lasera " 








alin’ 


Seoooeo sss) oo 


7 








vey 














| a 
— 
HO 


{ Tfue- 


+ 


iy 





7 


& Toy 
«Oo — =~ == 96 








| 
1 
































~ ——400YS PU] 40 yp bue7 bp,6--- -| 
ial Hrq/sauivo7 Jaipng 9 r 























-§/4,6+---+ —~------- as 
cain i Sa alT | ; a pen----- : 

ar: a ee ee 
gi : 















































ene eee 2a 


v9-U1 NOILIAS - ener pea Se eS Sa Bey 


a eee |S payzalerd aay saddoy 
4 aN, ~~ -- 40 abe apis Of 











Po 
(ea) 
) 
* 
© 
Z, 
fs) 
- 
< 
O 
Z, 
< 
ee 
U 
3) 
s 


fuiuedg 100g 


40 Yspiy ebtuany 









































| 
Gp >" 
Wi 











RAILWAY 








JA 
¢ 4} 
7 Brxg4%G- . 


wlan a 























oO. (EOE 








SAYLES apis 1210)0,0/- 





*| 


BPs al ‘ 


ease Se as 
A 
oe eae apisuy 2¢,6-——- tac ail / 7,4 xen Ze" 
——-——~———-—-—-—-—---- -—~— ¥fbue7 apisuf ,0,0£-—---- 


k--———-——---708y9 ap15409 | ,9,6--------- 



































1p —— 

















> @ © @ @ 6 6 66 @ O16 6 © 6 8 6 6 6 6% 
a ane TO SS 














1924 RAILWAY 





M ARCH, 


it was realized that with all the rivets possible to be applied, 
ihe draft gear attachment was not as strong as desirable. The 


ye of the larger rivets results in a very substantial im- 
provement in this respect, while the number of rivets is 
reduced 
Most hopper cars have end sills much lighter than the 
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SECTION "B-B" 
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The Body Boister Center Brace Is Machined to Fit Sills and Plates 

s and in many designs the end sill is considerably 
weakened by the cut out made for the drawbar. In this 
lesign, the end sill is of the same depth as the center sills 
ted on the same level. A rectangular cut through 
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web, which, in turn, has a full bearing over the entire end 
faces of the center sills. 


Center Plates and Bolster Brace 


The experience of the railway with previous designs indi- 
cated that stronger center plates and a better support for 
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Car 
Center Plates Are Drop Forged and Unusually Heavy 


the center plates was desirable. The center plates on these 
cars are drop forged and are heavier than is the usual prac- 
tice, being 1% in. thick over the bowl, and are securely 
anchored by extending up into the center brace. 

The weight of the car is transferred from the body bolster 
to the center plate through a cast-steel center brace, which 
was accurately machined to fit between the flanges of the 
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Center Construction from Bolster to End—Center 


n ' the web for the drawbar does not appreciably 
end sill, however, the striking casting and the 
rier are combined in a single steel casting, which 
bet the flanges of the end sill and bears against the 
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Stop Lugs Come Into Use When Gear Goes Solid 


center sills and also against the top bolster cover plate and 
cente: plate. 

These cars are another step in the direction which car 
design has been progressing steadily since steel freight cars 
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came into common use, that is to build stronger and more 
substantially. 

Below is given a comparison of the sills on three similar 
hopper bottom gondola cars of different ages, all built in 
the past few years. The oldest, built in 1912, is a good 
average example of a design used generally at that time. 
The next car is the car designed by the U. S. R. A. and built 
in 1919. The last represents the cars built at Newport News 
in 1923. 


COMPARISON OF SILLS IN DIFFERENT DESIGNS 
55-ton 55-ton 57¥4-ton 
1912 0.8. R.A: Newport News 
ee a eee 15 in.—35 lb. 12 in.—23 lb. 12 in.—44.3 Ib. 
Aves center aills.......... 18 sq. in. 25.5 sq. in 31 sq. in. 
Ratio end stress to end load 133 .0512 .0486 
Draft stop rivets.......... 24—% in. 44— 7% in. 38--1% in. 
ee ee 16.57 sq. in. 30.37 sq. in. 42.09 sq. in. 


Mavets, bearing .......¢0. 9.675 sq. in. 19.387 sq. in. 32.21 sq. in. 
| 1 1 


Center Draft Gear Stops 


In addition to the usual front and rear draft gear stops, 
these cars have center stop lugs which come into use when 
the gear goes solid. These are secured by 20 1%-in. rivets, 
which adds very substantially to the values given in the 
table. 

In order to resist the effects of corrosion, all the plates 
'4-in. or less in thickness, are of copper bearing steel. 
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The trucks are of the Andrews type with Bettendorf cast 
steel side frames, U type, with integral journal boxes. They 
have Simplex truck bolsters; A. R. A. class D double coil 
truck springs; A. R. A. No. 3, 18,000 lb. brake beams; and 
33-in. diameter wrought steel wheels. 

The cars also are equipped with Symington door operating 
mechanism; A. R. A. type D couplers, with 6-in. by 8-in, 
shanks; Westinghouse type D-3 friction draft gear, and 
Westinghouse schedule KD-1012 air brakes. 

The general dimensions of the three designs are shown in 
the table. 


55-ton 55-ton 571%4-ton 
1912 U.S. R.A. Newport News 
Length over striking cast- 
oS Sener Bae nae 31 ft. 6 in. 31 ft. 11 in. 31 ft. 6 in. 
Length inside body........ 30 ft. 0 in. 30 ft. 6 in. 30 ft. 0 in. 
Width over side stakes.... 10 ft. 0 in. 10 ft. 1 in. 10 ft. 0 in. 
Width inside car body.... 9 ft. 5% in. 9 ft. 5% in. 9 ft. 5Y in, 
Height from rail to top of 
IN cloner necicw leis cass 10 ft. 0 in. 10 ft. 8% in. 11 ft. 0 in. 
Height from rail to top of ) 
DRUMEMREE ica sccocas ae US Sa, rc 11 ft. 9% in. 
Distance center to center of 
GMOS ic Sconces esicurowds 21 ft. 9 in. 21 £t. 11 dn: 21 ft. 9 in. 
Truck wheel base......... 5 ft. 6 in. 5 ft. 6 in. 5 ft. 6 in. 
Size of journals.......... 5% ft. 10 in. 5% ft. 10 in. 5% ft. 10 in. 
fie Arch bar Andrews Andrews 
Coupler shank: .655<0:0.0 5 in. by 7 in. 6 in. by 8 in. 6 in. by 8 in. 
Cubical capacity.......... 1,731 cu. ft. 1,880 cu. ft. 1,955 cu. ft. 
a. 36,000 Ib. 40,750 lb. 41,700 Ib 


Gaging Wrought Steel Wheels for Car and Tender 


Discussion on Use of New A.R.A. Steel Wheel Gage for Determining 
Defects, Turning Wheels and Billing 


By Arthur Knapp 
Assistant to Consulting Engineer, New York Central 


S we consider the change in practice required by the 
A new rules of the American Railway Association, it 
will be necessary thoroughly to understand some of 
the terms used in referring to certain portions of the wrought 
steel wheel rim, for example: front face, back face, measuring 
line, rim thickness, and interior diameter, (front and back) 
as illustrated in Fig. 3. 
Effective March 1, 1924, the “limit of wear groove’’ cut 
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Fig. 1A 


on a line 34 in. from the inner edge of the front face of the 
rim of all wrought steel wheels will be disregarded in taking 
measurements to determine rim thickness. 

Effective January 1, 1924, all measurements involving the 
thickness of the rim of wrought steel wheels must be taken 
on the back face of the wheel rims so as to determine the 





“Abstract of a paper presented at the December meeting of the Car 
Foremen’s Association of Chicago. : 
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Fig. 1B 


thickness of the rim between the inside edge of the back face 
of the rim and the line on the tread at which a line drawn 
through the intersection of the line 4-B and the tread of the 
wheel, parallel to the axis of the wheel, meets the back face 
of the wheel rim. This measurement must be taken with a 
standard A. R. A. steel wheel gage or a gage of similar type 
approved by the A. R. A. to conform with the A. R. A. In- 
terchange Rules effective March 1, 1924, Fig. 3. 
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Effective March 1, 1924, the condemning limit for ™™ 
thickness for wrought steel wheels used in passenger C4 
locomotive tender and engine truck service will be | 1» 
Fig. 1A. The condemning limit for rim thickness 1 
wrought steel wheels used in freight car service on all axles 
up to and including “E” axle with a 6 in. by 11 in. journa 
will be 34 in., Fig. 1B. These condemning limits are ae 
cated on the long leg of the A. R. A. gage by two horizonta 
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lines. A line to indicate the condemning limit for passenger 
car, tender and truck wheels is marked “passenger scrap, 


1 in 


and the line to indicate the condemning limit for 


wheels used in freight service is marked “freight scrap, 34 in.” 
The Wheel Committee considered the difficulty that might 


be expe 


wheel 
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rienced in attempting to apply the standard steel 
zage to the back of the flange of wheels in the middle 
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STEEL WHEEL GAGE 
se in measuring tread thickness amount of meta/ to 
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3—A. R. A. Standard Gage for Wrought Steel Wheels 


vheel truck, and it is therefore designed so that it 
ipplied when occasion requires to the front face 

rim (Fig. 2); but the rules specify that the final 

ments for rim thickness must always be taken on the 
of the rim. 


New York Central Practice 


nstructions issued to all New York Central shops in 
n with the changes effective January 1 require that 
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2. The amount of metal it will be necessary to turn from 
tread and flange contour. 

3. The amount of metal that will remain for service after 
turning. 

The application of the gage to a worn flange of a steel 
wheel will be indicated, as illustrated in Fig. 4, the gage 
to be applied at two or more points to determine the point 
of greatest flange wear. The reason for this requirement is 
the variation in flange thickness disclosed during experi- 
ments with the steel wheel gage. 

To determine rim thickness and amount of metal it will 
be necessary to remove from the tread to restore a standard 
tread and flange contour, the long leg of the gage must be 
applied snugly against the back face of the rim, and the 
short leg must rest on the tread of the wheel. The reading 
on the long leg at the point of intersection with the underside 
of the rim will indicate the over-all rim thickness. The 
moving finger on the short leg must then be adjusted until 
the point rests against the face of the flange. The gradua- 
tion on the moving finger nearest to the point of intersection 
between the scale on the finger of the gage and the short 
leg represents the number of sixteenths to be removed from 
the wheel tread to restore a standard tread and flange contour 
with a witness mark in the face of the flange within the 
prescribed limits. The rim thickness of the wheel after 
turning may be determined before turning by subtracting the 
reading on the graduated finger of the gage from the scale 
reading on the long leg; for example, in illustration, Fig. 4, 
the scale on the long leg intersects the measuring line at 
1-13/16 in. which is the rim thickness over all. The posi- 
tion of the gage finger indicates it will be necessary to 
remove 7/16 in. of metal to restore tread and flange contour. 
Deducting 7/16 in. from 1-13/16 in. gives 13% in., which 
represents the rim thickness that will remain after the wheel 
is turned. As the condemning limit for rim thickness for 
passenger car, engine tender and truck service is 1 in., % in. 
of metal will be available -for service after turning. If the 
wheel is to be applied to a freight car, the metal available 
for service after turning will be %4 in. additional. Rule 101 
of the A. R. A. indicates the value of each 1/16 in. of metal 
available for service in the rim of a wrought steel wheel 
applied to freight car service as $1.52; and the value of each 
1/16 in. of metal available for service in the rim of a 
wrought steel wheel applied to passenger car service is $2.04. 
These prices may be modified somewhat for 1924. 

All concerned in the turning, mounting, and re-application 


METHOD OF APPLYING STEEL WHEEL GAGE TO CHECK LOCATION METHOD OF eatin! STEEL we Fal 10 CNECK DEPTH of 
\ OF WITNESS GROOVE IN FLANGE TwESS “Geove my, iM FLANGE 
\ 
Fig. 4 Fig. 5 Fig. 6 


ird steel wheel gage must be used without excep- 
letermine: 

ther worn steel wheels removed from any class of 
ould be—(a) Turned and re-applied to passenger 
gine tender or truck service. (b) Condemned for 
car or engine tender or truck service but set aside 
clamation for use in freight car service. (c) Con- 
‘or all service and scrapped. 





of wrought steel wheels should use good judgment to avoid 
unnecessary waste of service metal. Instructions issued to 
New York Central shops require the use of the steel wheel 
gage for all calculations and operations incident to turning 
wrought steel wheels and require that the following practice 
be carefully observed. 

1. When the point of intersection between the finger and 
the short leg of the gage is between two graduations, the 
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lowest reading must be taken as the basis for turning 
operation. 

2. Deduct at least 1/16 in. from the gage reading so ob- 
tained to establish the depth of the rough cut and use the fin- 
ishing tools to remove such additional metal from tread and 
flange as may be necessary to obtain a standard contour. 
A witness mark should appear on the face of the flange of 
every wheel turned on account of flange wear as proof of 
good workmanship. ‘The lower edge of such witness mark 
must be at least 34 in. above the tread. The width of the 
mark should not exceed 3% in., and the depth must not ex- 
ceed 3/64 in. The location and depth of witness mark must 
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be checked by application of the gage as illustrated in 
Figs. 5 and 6. 

The loss in service metal involved in restoring a standard 
tread and flange contour of a worn wheel is greater than 
that involved in any other wheel turning operation; for ex- 
ample, when the flange thickness is reduced to 15/16 in., % 
in. must be removed from the tread to restore a full flange. 
Usually the mate wheel is in such condition that a standard 
tread and flange may be restored with a loss of % in. or 3/16 
in. service metal. Frequently this waste may be avoided 
by dismounting, remating and remounting flange worn 
wheels, and we have recommended a study of shop condi- 
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made to turn both wheels to an equal] diameter for re-appli- 
cation. Frequently shelled spots require a cut of 14 to % in.: 
and if both wheels are turned, a serious loss is involved in 
connection with the reduction in rim thickness of the sound 
wheel mated with the defective wheel. 

A. R. A. Rules require the use of the wheel gage to de- 
termine the amount of metal charged to a delivering line in 
connection with wheel turning to correct slid flat spots. The 
method to be used is illustrated by Figs. 7 and 8. Fig. 7 
shows the gage applied at the center of a slid flat spot, and 
Fig. 8 shows the gage applied at some other point on the 
tread. The scale on the long leg, Fig. 7, indicates the over- 
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Fig. 9 


all rim thickness as 1-7/16 in., and the scale on the long 
leg, Fig. 8, indicates the over-all rim thickness as 1-9/16 in. 
In this illustration 4% in. (the difference between the two 
readings) plus 1/16 in. of tread metal must be charged to 
the delivering line on account of the slid flat spots, and %4 
in. must be charged against the owning line on account of 
restoring flange contour. The extra 1/16 in. charged for the 
flat spot is made to allow for cutting under the hard surface 
in the center of all slid flat spots. 

The gage may also be used to determine: (a) The length 
of slid flat and shelled spots—wrought steel, cast steel, or 
cast iron wheels, as indicated in Fig. 9. (b) Flange wear 
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Fig. 10 


tions to provide facilities when such practice will result in 
a saving of service metal with a value in excess of the cost 
of the operation. ‘Twelve pairs of flange worn wheels re- 
cently removed from service for turning in one N. Y. C. shop 
were measured with the A. R. A. steel wheel gage and then 
were dismounted, remated and remounted to avoid unneces- 
sary waste of service metal. The average saving was 5/16 
in. per pair of wheels, representing a saving of approximately 
$9.00 per pair after deducting the cost for dismounting, re- 
mating and remounting. 

When wheels are sent to the shops for turning on account 
of shelled spots in the treads, the depth of the defect should 
always be determined by a rough cut before an attempt is 





Fig. 11 











and vertical flanges: Rule 74 in the Code of Rules will be 
revised to read as follows: 

Worn Flanges—Cast Iron Wheels: Under cars of less than 
80,000-lb. capacity with flanges having flat vertical surface 
extending 1 in. or more from the tread, or flanges 15/16 1. 
thick or less, gaged at a point 34 in. above the tread. 

Wheels under cars of 80,000-lb. capacity or over, with 
flanges having flat vertical surface extending 7% in. or more 
from tread, or flanges 1 in. thick or less, gaged at a point 
3% in. above the tread. 

Worn Flanges—Wrought Steel, Steel Tired, or Cas! Steeb 
Wheels: Flanges having flat vertical surface extending 1 12. 
or more from tread, or flanges 15/16 in. thick or less. 
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The use of the gage to determine height of flange is illus- 
trated by Fig. 10, and flange thickness may be determined 
on steel wheels by setting the finger at graduation No. 8. 

(c) Rule 72 will be revised to describe a chipped rim as 
“Any circumferential seam within 334 in. limit from flange. 
This may be determined by applying the gage as illustrated 
in Fig. 11. 

(d) The application of the gage to determine limit of 


wear on journal collars is illustrated by Fig. 12. 

(e) Coupler wear may be checked when necessary by 
shortening the leg 5% in. It will be understood, however, 
that this will shorten the scale on the leg and the gage 


not be mutilated if there is any liability that it will 


should 


be required for use in turning operations. 

As the condemning limits for rim thickness effective Janu- 
ary 1, 1924, for wrought steel wheels in freight car service 
will be in. for all axle sizes up to and including the 6 in. 
by 11 journal, a large percentage of the wheels removed 
from passenger car and tender service may be re-turned and 


re-applied under freight cars, provided removal from service 


is not occasioned by a defect that would render the wheel 
unfit for further service. 
Experiments indicate that wheels reclaimed may be used 


to the best advantage when remated and remounted on axles 
with 5 in. by 10 in. journals for application under 
100,000-lb. capacity cars. To avoid unnecessary dismount- 


ing and remounting, all wheels removed from either passen- 
ger car or tender service on 5% in. by 10 in. or 6 in. by 11 
in, axles, should be held on such axles for re-turning for 
application to freight service, provided both wheels of the 
pair will turn with at least % in. to 3/16 in. service metal 
wailable for freight service. 

When one wheel of a pair of wheels mounted on a 5% in. 
y 10 in. or 6 im. by 11 in. axle will not turn with the 
required amount of service metal over the proposed 34 in. 
ondemning limit, then both wheels should be dismounted 
to release the axle for further service. 

All wheels mounted on axles with journal sizes less than 
SY in 10 in. should be dismounted at point of removal 
nd axles released for other service. 

Prior to remounting, all wheels must be inspected to elimi- 
late ve wheels and to avoid mating wheels which will 
not tu equal diameters with approximately the same 
mou service metal after turning. The general rule 
shoul: \ire that alt wheels suitable for re-turning for re- 
ipplication to freight service be assembled at some shop 
proper uipped for the various operations involved. All 
vheels nted on 5% in. by 10 in. or 6 in. by 11 in. axles 
to be ed as removed from service; all others to be dis- 
mount | shipped as loose wheels in carload lots. 


Norfolk & Western Practice 


rh one feature not mentioned in the paper in par- 
ticula d that is the man in charge of the reclaiming 
proces He may have several carloads of wheels. The 
vary in diameter and rim thickness, the flanges 


ar} 1 
wheel 


will | k and thin. He will have to remate those wheels 
nd nt them on an axle and send them to be turned. 
Now, mounts a 33 in. wheel and a 36 in. wheel with 
the sa m thickness together on the same axle, the mount- 
ng 0 m will be a loss even though he turns them down 
together. The N. & W. have been following this practice of 
remath nd remounting wheels for a number of years. 
Their Cook has worked out a table of tape sizes and 
Varlat in the rim thickness, which I believe is copy- 
nighte ‘his can probably be obtained by writing to Ber- 
hard ( assistant engineer of tests, Norfolk & Western, 
Roan Va. I refer to that table because at one time it 
Was presented to the Wheel Committee and shortly after- 
eas ‘ed by the superintendent of motive power of the 


ith the statement that Mr. Cook desired to copy- 
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right it. We have prepared tables for the N. Y. C. which 
show the reduction in tape size on wheels based on the re- 
duction in rim thickness. I have not incorporated that table 
in the paper, however, because I believe the simplest way is 
to base the necessary calculations on a reduction of three 
tapes in tape size for each 1/16 in. rim thickness. In other 
words, two wheels may be presented to the man who is han- 
dling the work. One wheel may be 1 5/16 in. rim thickness, 
tape 155, and require a 5/16 in. cut in the lathe. The other 
wheel rim may be 1% in. thick, tape 166, and require a 
Y% in. cut in the lathe. Based on three tapes reduction in 
tape size for each reduction of 1/16 in. in rim thickness 
will reduce the first wheel 15 tapes, or from tape 155 to tape 
140. The other wheel, with 1% in. rim thickness, tape size 
166, and requiring a cut of 8/16 in., will be reduced 24 tapes, 
or to tape 140. The wheels may therefore be pressed on the 
axle and placed in the lathe, notwithstanding the difference 
in rim thickness and tape size, and both wheels will be 
turned to tape 140. 

(An abstract of the discussion which followed the reading 
of Mr. Knapp’s paper will appear in the next issue.) 


Automobile Car End Doors 


Removed * 


IN 1913 the Kansas City Southern purchased 100 auto- 

mobile cars, Series 20,500 to 20,599, with large doors in 
one end of each’ car to permit the unloading of automobiles 
from the ends as well as the sides. After the cars were in 
service a year or more it was found that these large end doors 
were very expensive to maintain and that little use was made 
of them, the majority of the automobiles being unloaded and 
loaded from the large double side doors. It was found that 




















K. C. S. Automobile Car with New Mogul End in Place of the 
Original Doors 


the end doors could not be kept fastened and frequently 
hung out over the couplers, violating the end ladder clearance 
law and continually resulting in safety appliance defects 
which caused the cars to be sent to the rip track for adjust- 
ment. It was also found that a lack of posts and bracing in 
the ends caused the cars to weave considerably, which dam- 
aged the roofs and superstructure. 

A design was, therefore, developed to eliminate the doors 





* This article was prepared from data furnished by M. A. Hall, superin- 
tendent machinery, and published in the December 15, Mechanical Depart- 
ment Bulletin, cf the Kansas City Southern. 
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and replace them with Mogul ends to both ends of the car 
and to provide a better roof construction. Thirty of the 
cars were thus equipped in 1923. 

The appearance of these cars in their present condition is 
shown by the illustration, in which the Mogul end and roof 
are painted white to show the elimination of the end door 
and the application of the new roof. 


A Platform Bracket for the Steel 
Car Shop 


DEVICE used for holding a scaffold on the side of a 
hopper or gondola car, is shown in the sketch. A 
114-in. by %-in. angle, 11 ft. 8 in. long, is bent into the form 
of a bracket and welded at the top. A cross piece, B, 2 in. 
by % in. and 14 in. long, is welded 2514 in. up from the 
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Bracket for Holding Scaffolding on the Side of a Car 


bottom on the vertical side. As shown in the illustration, 
the ends of the crosspiece are bent in such a manner as 
to hold the bottom of the bracket away from the side of-the 
car, in order to keep the floor of the scaffold level. Its 














The Bracket Permits Sufficient Head-Room for a Man to Work 
Underneath 


light construction makes it easy to move from one car to 


another and has been found to be a labor saver: 


This bracket is intended to displace the wooden horse 
usually used in a car shop. It is hung over the side of the 
car and a couple of planks are laid on the horizontal side 
This arrangement does not take 


or bottom leg of the bracket. 
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up the floor space formerly occupied by the horses and per- 
mits greater freedom of movement in handling material 
around the cars. The brackets are so designed that the 
scaffolding can be run the entire length of the car and also 
allows a clear passage underneath. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Car of Light Construction Damaged in Switching 
Movement 


On July 25, 1922, the Fred R. Jones Company’s car 
No. 132 was damaged while being handled in a switching 
movement at Canton, Ohio. This car, a wooden box car of 
50,000 lb. capacity, was one of 30 other cars that were being 
transferred to the Wheeling & Lake Erie. It was of light 
construction, and in the attempt to start the train, the sill 
and draft rigging were pulled out on the B end of the car. 
The Wheeling & Lake Erie made an inspection and found 
that the damage was due to a decayed end sill, and on account 
of the light construction and age of the car, which was ap- 
proximately 30 years old, it could not stand the strain. The 
owner refused to accept the report of the inspectors and con- 
tended that the damage resulting to this car was caused by 
rough handling on the part of the Wheeling & Lake Erie. 
It claimed that the handling line should be held responsible 
as the car was fit for service at the time it was loaded with 
tools at Canton, Ohio. 

The Arbitration Committee rendered the following de- 
cision: “The contention of the Wheeling & Lake Erie is 
sustained.”—Case No. 1281, Fred R. Jones Company 2. 
Wheeling & Lake Erie. 


Another Case Under Rule 32 


The Louisiana Railway & Navigation Company's car No. 
5530 was damaged while being switched on the lines of the 
St. Louis-San Francisco. The handling line claimed that 
this car was being switched on a level grade and under the 
circumstances, did not require rider protection. Further- 
more, its records showed that the speed of the car at the 
time of the accident was only four or five miles an hour, 
which, it contended, is the average normal speed for switch- 
ing service. This car was of wooden construction of 60,- 
000 lb. capacity and was equipped with metal draft arms 
extending beyond the body bolster. On January 27, 1922, 
the handling line presented a bill to the owner, of $272.91, 
claiming that the car was defective and had not been subjected 
to unfair usage. The owner claimed that rider protection 
should have been furnished. It also contended that the 
switchman found a defective brake ratchet on one of the 
cars being handled with this car and that this charge should 
have been rendered in conformity with Rule 120, which 
makes a limit of $270 for the repair of steel underframes. 

The Arbitration Committee decided that the car was - 
subjected to any unfair usage within the intent of Rule de, 
and that the owner was responsible—Case No. 1280, St. 
Louis-San Francisco, vs. Louisiana Railway & Navigation 
Company. 
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The Correct and Incorrect Use of Fuel Oil 


Marked Economy Effected by Correctly Designed Burners and 
Furnaces—Quality of Work Improved 
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By H. A. Anderson 
Chief Engineer, Mahr Manufacturing Company 


oil or liquid fuel is one of the fuels most abused 
use it is so exceedingly easy to build a device that 


reckless use of oil, fair results may be obtained. 


term “‘oil burner” is a misnomer. A great multitude 
rs are merely atomizers, spraying the oil into the 


The furnace in this case must mix, gasify and burn 
A burner cannot be rightfully called a burner 
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A Closed Type Combustion Burner 


tually completes the combustion of the fuel with 
aid; that is, it must be independent of the fur- 


tion of the furnace is not to burn the fuel but 
and distribute the heat developed by the burner. 
a real burner is its ability to completely burn 
thout being applied to a furnace. To meet these 
ts, it must not only atomize the fuel completely, 





esented before the Southern and Southwestern Railway Club 
on September 20, 1923. 
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but thoroughly mix the finely divided oil with the correct 
amount of air. It must then gasify the finely divided par- 
ticles of oil and completely burn the gas. The gasification 
and combustion of the finely divided fuel must take place in 
a small space under high temperature, in order to obtain 
perfect combustion. 


The Four Types of Burners 


Liquid fuel burners may be divided into four groups— 
the vapor, mechanical, spray, and combustion type burner. 
The vapor burner passes the fuel through or over a hot sur- 
face so as to convert the oil to a vapor or dry gas. This 
vapor is then passed through a nozzle or allowed to escape 
from the hot surface and mix with atmospheric air. This 
air is usually induced into the furnace by stack draft. Fre- 
quently a small blower is used to aid the stack draft. This 
type of burner will only operate on the light fuels, such as 
kerosene, distillate and some grades of furnace oil. Its ca- 
pacity is limited by the vaporizing capacity of the hot surface 
over which the fuel passes. It is more or less difficult to con- 
trol the temperature and atmosphere with this type of burner. 
The generating surfaces frequently collect carbon owing to 
the cracking of the fuel. This reduces the capacity of the 
burner and frequently clogs it up entirely. The field of this 
burner is limited to small capacities, for small portable 
torches and domestic heating. The big problem is the con- 
trol of the temperature of the vaporizing surface and the 
proper mixing of air and vapor. 

The mechanical burner atomizes the fuel by passing it 
through small orifices under high pressure. These orifices 
are usually placed tangentially to an expansion chamber so 
as to set up a rapid rotation. The velocity and rotation 
atomize the fuel and also help to mix the finely divided oil 
with the induced air. The air for combustion is drawn into 
the furnace chamber through small ports around the burner 
by the effect of the stack or pressure set up in the furnace 
room. ‘This type of burner is almost exclusively used in 
the marine service because it requires very little auxiliary 
equipment. The first object in this service is to reduce the 
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weight of the equipment to a minimum, in order to increase 
the load carrying capacity of the vessel. 

The mechanical burner is not well adapted for industrial 
heating because the operating range is very narrow, but is 
suited to high capacities, such as 50 gal. per hour and over. 
A new type of mechanical burner recently developed is the 
rotating cup atomizer. The oil is fed into the rotating cup 
by a small stationary tube. The cup is rotated by an electric 
motor or by a blast of air that passes vanes on the periphe.y 
of the cup. This type of burner depends on fan and induced 
air for combustion. 

The spray burner is the atomizing device used almost uni- 
versally in the industries. Atomization is accomplished by 
passing the oil through a nozzle in the path of a jet of 
air or steam. The velocity of the air or steam tears up the 
oil into a spray. This spray or atomized mixture is passed 
into the furnace for combustion. The velocity of the atomized 
mixture induces additional atmospheric air for combustion. 

Spray type burners may be classed as follows: 

1—The high pressure burner that operates on air or steam, usually be- 
tween 50 and 125 lb. per sq. in. 

2—The medium pressure burner that operates on air pressure at from 1 
to 15 Ib. 

3—The low pressure burner that operates on air between 6 and 14 oz. 
pressure. 


4—The high-low pressure burner that atomizes with high pressure air and 
uses low pressure air for combustion. 

















































The closed type combustion burner operates on low pres- 
sure air between 8 and 12 oz. per sq. in. This air atomizes 
the fuel and also supports combustion, so that there is no 
induced air variable to contend with in balancing the fuel 
and air. This type of burner atomizes the fuel over knife 
edges so located in the jet of air as to thoroughly mix the 
fuel and air for combustion. 

The first stage of combustion is gasification, or partial 








Correct Installation of Low Pressure Blower Piping for Closed Type 
Combustion Burners 


combustion; that is, burning to CO. This takes place under 
very high temperatures due to the small volume of the com- 
bustion chamber. The latter is lined with refractory ma- 
terial which is continually storing up and in turn radiating 
heat back to the atomized oil for gasification. A secondary 
supply of air is then fed into the partially burnt gases in 
such a way as to thoroughly mix, thus completing combus- 
tion within the burner. 

The combustion type burner makes it possible to burn the 
fuel with practically no excess air, owing to the thorough 
mixing and burning of the fuel in a small space under ex- 
ceedingly high temperatures. All of the fuel and air enter- 
ing this type of burner is under the control of valves, hence 
it is easy to obtain the correct balance. The fuel being 
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burned in a relatively small space means high temperatures 
and perfect combustion. This type of burner delivers a fully 


expanded, low velocity, hot, neutral gas to the furnace. 


This supply of low velocity gas readily distributes throuch- 
out the furnace. Since the combustion is complete in the 
burner, hot spots are eliminated in the furnace, thus jn- 
creasing the life of the refractory lining. 
Types of Furnaces for Spray Burners 

The ordinary burner, or more properly the atomizer, being 
only an oil sprayer must depend on the furnace for gasifica- 
tion and combustion of the fuel. There are three general 
types of furnaces used at the present time to meet this re- 








Over-Fired Oil Forging Furnace 


quirement. These types are the under-fired furnace; the 
over-fired, checkered arch furnace, and the side trench-fired 
furnace. 

The under-fired furnace provides a combustion space be- 
low the furnace hearth. The burners deliver an atomized 
mixture to this space with induced air. A flash wall is 
provided in the path of the atomized mixture for mixing 
and reducing the velocity to a point where combustion can 
take place. This space below the furnace hearth must 
mix, gasify and burn the fuel and then deliver it to the 
heating chamber above. The high temperatures of combus- 
tion under the tile floor of the furnace greatly reduce the 
life of the tile floor. The floor in this type of furnace fre- 
quently fails during operation, dropping the complete charge 
into the combustion chamber. This large combustion space 
increases the heat loss of the furnace and also tends to 
reduce the efficiency of combustion. The rate of heating is 
comparatively slow due to the large volume of brick that must 
be heated by the hot gases before reaching the heating cham- 
ber above. 

There are three methods of venting this type of furnace. 
The most common system is to place a row of vents in the 
furnace arch. This system vents the hottest gases from 
the heating chamber first, thus materially reducing the rate 
of heating and furnace efficiency. The rate of heating and 
temperature is not uniform because of a lack of circulation 
throughout the heating zone. The second method of venting 
the under-fired furnace is by vent ports in the rear wall. 
The location of vents in this part of the furnace tends to 
equalize the temperature in the rear zone of the furnace. 
The third system provides vents in the rear wall and door. 
This vent arrangement gives a fairly good circulation of 
heat with a small, low charge. : 
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The over-fired checkered arch type of furnace provides a 
combustion space above the heating chamber of the furnace. 
The atomized mixture is directed against a flash wall for 
reducing its velocity and further mixing for combustion. 
The products of combustion fill this space and then escape 
through the many ports in the arch down to the heating 
chamber proper. ‘The vents in this type of furnace are 
placed along the side walls at the furnace floor. The tempera- 
ture in sucb a furnace is ordinarily uniform with small, low 
charges. With heavy charges there is a tendency for the 
heat to take the path of least resistance and flow direct 
to the vents, owing to the lack of a forced circulation. The 
rate of heating is usually slow due to the large amount of 
brick that must be heated in the combustion chamber above. 
This, in addition to the larger radiating surface, reduces the 
efficiency of the furnace. 

The trench-fired furnace has the combustion chamber 
along one side of the furnace. The heat from this chamber 
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The Combustion Type Burner 


The combustion type burner has eliminated all of these 
disadvantages and still maintained the other advantages, such 
as rapid heating and high efficiency. Such a furnace of the 
proper design and equipped with a suitable number of com- 
bustion type burners will produce exceedingly good tempera- 
ture uniformity with very close control of temperature and 
atmosphere. A heat treating furnace, for example, 42 in. 
wide, 84 in. long with a door 24 in. high will operate within 
5 deg. F., plus or minus, in the heating zone. A 6 ft. wide by 
14 ft. long by 3 ft. 6 in. high car type annealing furnace 
with a 12-ton charge will operate within 10 deg. F., plus or 
minus, in the same plane of the charge. 

The combustion type burner is always applied to the upper 
zone of the furnace chamber with ample space provided. 
above the material heated for circulation and distribution of 
hot gases. The vents are located close to the furnace floor 
so as to vent first the coolest gases from the heating chamber. 
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this lining varies from one to two years. Where higher fur- 
nace temperatures are required, such as forging and welding, 




































172 








the life is from six months to one year. The combustion 
burner requires between 30 to 40 fire brick, which is a very 
small item as compared to the relining of the large combus- 
tion space in the other types of furnaces. Tile linings have 
been developed for the combustion type burner which again 
reduce the cost of replacing the burner lining. 

Forging furnaces are at the present time either over-fired 
into an open chamber or under-fired in a similar way. The 
ordinary spray burner is the most commonly used. The 
nature of forging work is such that scaling, decarbonizing 
and pitting can be contended with to a certain extent without 
causing rejections. 













































Importance of Heating Chamber Design 


A combustion type burner applied to a properly designed 
forging furnace invariably shows big savings in fuel, less 
rejections, better appearing material, greater output and 
less cost per. hour and per unit produced. The heating 
chamber must be properly designed in relation to the com- 
bustion burner to get the best results. Tests conducted some 
time ago at Chicago proved this conclusively. An old fur- 
nice with high pressure burners was first tested, with an 
output of 49 lb. of steel per gallon of oil. The furnace de- 
sign was then changed to conform with the combustion 
burner design and the old high pressure burner was used, 
with an output of 62.5 lb. per gallon of oil. The combus- 
tion type of burner was then applied with an increase to 
72.2 lb. per gallon of oil. In this instance the proper fur- 
nace design showed a bigger saving than the application of 
the combustion type burner. 

The refractory material used in the construction of a 
furnace also affects the efficiency, that is, the amount of 








An Oil-Fired Blacksmith Forge 


heat lost through the furnace walls. Ordinary fire brick has 
a certain insulating as well as refractory property. This in- 
sulating property is measured in terms of the number of B.t.u. 
that one square foot of surface one-inch thick will conduct 
per degree difference in temperature per hour. This unit is 
known as thermal conductivity. The thermal conductivity of 
the average fire brick is between 10 and 12. There are other 
insulating bricks available for further reducing the furnace 
losses. This brick is not a refractory and, therefore, it must 
be placed back of the fire brick. The average thermal con- 
ductivity of this class of brick is about one; that is, a wall 
1 inch thick of insulating brick is equal to about 10 inches 
of fire brick. 
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Insulating brick pays the biggest returns on furnaces that 
are operated continuously. Furnaces used for a few hours 
each day will show no savings with insulating brick, because 
the heat would probably only penetrate the fire brick in that 
period. Therefore, the insulating brick would have no 
flow of heat to resist. Furnaces used for very high tem- 
peratures, such as welding, should not ordinarily be in- 
sulated, as the fire brick needs to be exposed to the air for 
cooling so as to keep it below its melting point. 

The color of the surface is also a factor in the heat logs 
of a furnace. Dark colors, such as black, sometimes radiate 
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A Car Furnace of the Over-Fired Checkered Arch Type 


enough heat to balance the retarding effect of the insulating 
brick used in the furnace wall. Light colors such as white 
or light grays radiate very little heat. Light shades of gray 
are very commonly used for industrial furnaces. 


Advantages of Low Pressure Air 


Low pressure air which is the atomizing and combustion 
air in the combustion type burner has several marked ad- 
vantages over high pressure air. The cost of producing high 
pressure air is considerably more than that of low pressure 
air. One horsepower will, under average conditions, pt 
duce about five cubic feet of compressed air of 80 lb. A good 
high pressure burner will induce about 5 cubic feet of fret 
air per cubic feet of compressed air; that is, each horsepowe! 
will develop about 30 cubic feet of air available for con 
bustion. One horsepower with a fan type blower will de- 
velop about 200 cubic feet at 10 oz. or 6.6 times as much pe 
horsepower. The initial cost of the compressor is mal! 
times that of an equivalent low pressure fan blower. The 
maintenance cost will be exceedingly low with the fan typ 
blower as compared with the compressor. The refractor! 
lining will last much longer with low pressure air as it give 
a softer flame with much less velocity; that is, less tore! 
action. The noise of the high pressure burner is a deal: 
ening roar as compared with a low hum with the low pre 
sure burner. 

The fuel used should be sufficiently fluid to atomize and 
flow freely. It should be free from dirt and other forelg? 
matter, as this seriously interferes with the proper regul® 
tion of the fuel to the burner. The regulation of the fuel 
low capacities will be exceedingly difficult unless the oil 1s 
clean and properly strained before going through the regula 
ing valve. The clogging of the oil regulating valve throws 
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the furnace out of balance, reducing furnace temperature and 
also changing furnace atmosphere. 
The oil pressure should not be too high. The higher pres- 


sure requires less opening of the regulating valve, hence small 
particles will readily clog it. For average fuel oil a pressure 




































of 30 lb. per square inch is sufficient. If the fuel is heavy, 
the best way to reduce the viscosity is by a steam heater. The 
oil may also be heated by running steam pipe lines along 
with the oil line. The oil line may be passed over the fur- 
nace vents with fairly good results. This method does not 
take care of the starting period, but the oil can be con- 
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An Under-Fired Furnace 


venlenti 


to the oj 


ieated for starting by a torch, applying the heat 
| line and strainer. 

It is not good practice to reduce the viscosity of heavy oils 
y mixing lighter oils, because it is almost impossible to get 
a thorough mixture. The heavy or thin oil not properly 
mixed is difficult to control, as a greater amount of thin oil 
will pass the valve than of the heavier oil. The result will 
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Example of the Trench-Fired Furnace 
































ea ng flame, causing the furnace temperature and 


to vary. 
Oil Feed Systems 


various methods of feeding the fluid to the burn- 
‘lowing are the most common methods: 

stem, 

stem. 

system. 
system, 

Th 
ends) 
oil to t 
Usually 
Cause t] 
forced t] 


ommonly used system is the pressure or dead 
Pressure is applied to the tank to force the 
rious pieces of oil burning equipment. It is 


avy congealed oil in the pipe lines must be 
i the burners in starting at a time when the oil 


ult to handle heavy fuels with this method be- . 
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should be at its best. Dirt and sediment have a great ten- 
dency to collect in the pipe lines in this system due to the 
small flow of oil. Pressure on the fuel tank is also a decided 
fire hazard. 

The gravity system is used in many small plants where 
only a few pieces of oil burning equipment are operated. 
This system does not work satisfactorily with the heavier fuel 
oil due to the resistance in the pipe lines. It has about the 
same disadvantages as the pressure system. 

The stand pipe system with an over-flow is very similar 
to the ordinary gravity system. The fuel is pumped to the 
stand pipe and maintained at a constant pressure head by 
an over-flow opening. The fuel is fed to the various fur- 
naces from the lower portion of the stand pipe. 

The best system for handling liquid fuels is the circulat- 
ing system where a rotary or reciprocating oil pump is used 
to circulate the fuel through a pipe passing all the oil burn- 
ing equipment and then back to the tank through a relief 
valve. The relief valve can be set to maintain any desired 
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pressure in the circulating system. Branch lines to each 
burner are tapped in on the main circulating pipe. Auto- 
matic shut-off valves can be installed on each branch line 
for its protection. 

The moment the oil pump is started with this system the 
congealed oil in the main pipe is returned to the tank. The 
circulation of the oil has a great tendency to reduce the 
viscosity of the oil and also to thoroughly mix it. The 
starting of an oil burner merely reduces the amount of oil 
returned to the tank. The flow of oil is free from pulsations 
when the system is equipped with a rotary oil pump. If a 
reciprocating pump is used, an air chamber should be pro- 
vided to reduce the pulsation to a minimum. 


Savings Effected by Scientifically Designed Equipment 


A test was recently conducted in a plant making stay-bolts. 
The test was for the purpose of determining whether it 
would be advisable to install modern furnace equipment or 
to continue with the old equipment. The furnace chosen as 
representative was a 42-in. by 12-in. by 3-in. under-fired 
forging furnace. It was equipped with three low pressure 
inducing type burners. This furnace turned out 5.88 Ib. 
of iron per pound of oil, or 46.7 gallons per ton of metal 
heated. 

The new furnace was a 42-in. by 1314-in. by 2%-in. over- 
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fired forging furnace equipped with one combustion type 
burner. This furnace produced 10.05 lb. of iron per pound 
of oil, or 26.4 gallons per ton of metal heated. The saving 
in fuel was 431% per cent. - The material heated was free from 
scale with no traces of pitting. The heavy scaling and 
pitting of the old furnace had been the source of considerable 
rejections and other trouble. 

An eight-ton car type annealing furnace designed for com- 
bustion type burners was recently installed in one of the steel 
foundries on the Pacific coast. The oil consumption per 
ton of castings annealed was checked over a period of several 
months; the average was 13.65 gal. per ton. The average 
cost of fuel oil during that period was 5.6 cent per gallon 
which gave an average cost of annealing steel casting of 78 
cents per ton. 

A neighboring concern had some time before built its own 
car type annealing furnace and applied high pressure burn- 
ers. ‘These showed figures as high as 70 gallons per ton 
of steel castings annealed, or a cost of $4.25 per ton. This 
company has recently installed a 12-ton electric furnace for 
the purpose of reducing its annealing cost and increasing the 
quality of the castings. With this furnace, however, the 
cost per ton of steel annealed jumped to $7.50 per ton. 
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A steel foundry in Ohio recently equipped its $20,000 
electric car type annealing furnace with two combustion type 
burners. These effected a saving of $3.50 per ton over the 
cost of heating the furnace with the electric power. This 
furnace, although not properly designed for combustion type 
burners, consumed only 18 gal. of fuel per ton of steel 
annealed. 

Comparative tests were made between the high pressure 
rivet forge and the low pressure over-fired combustion type 
rivet forge on one of the large eastern railroads. The total 
cost of operating each forge, including fuel and air at a 
capacity of 720 34-in. by 3-in. rivets per hour, was checked 
very closely. The high pressure rivet forge cost 38.44 cents 
per hour to operate. The over-fired, combustion type rivet 
forges operated at a cost of 21.16 cents per hour, or a saving 
of 46 per cent. There were also other savings, such as less 
burnt rivets, cleaner rivets, less rejections, softer rivets and 
less heat radiated from the forge, making the working con- 
ditions more favorable. 

Maximum production per man, per furnace, per unit of 
fuel with uniform high quality can only be obtained with a 
scientifically designed furnace, heated with a correctly 
designed combustion type burner. 


“A Level Head and a Feeling Heart” 


These Are Requisites of a Successful Leader; Impersonal 
Relationship Must Be Replaced 


By A. Montangie 


Civil Engineer (Mechanical Department), 


and psychological problem. We shall limit ourselves in 

this discussion to the latter part in which the relation 
of men and management are considered—what they should 
be and how to realize them. The efficiency of a gang, shop, 
factory or other industrial community depends upon the 
co-operation of its elements: Man, foreman, manager or 
leader. 


_ eee parle shop management is a technical, social 


The Man 


The mind of a man, taken as a unit of a group or as an 
individual, is not the same. This psychological truism, well 
known by political and trade union leaders, is often ignored 
by the real leaders of men of our industrial communities— 
the managers. As an individual, the average man is open to 
reason, and apt to grasp the facts of a case; intelligence 
leads him; as a unit of a group he is more often open only 
to feelings receptive to speech—to words, however false, 
cleverly and enthusiastically repeated—but is entirely closed 
to reason. He is governed by his feelings. Hence to promote 
his efficiency, foster the first feeling, guide the second. 

The man should have the consciousness of his responsi- 
bility, feel that as an individual he is a useful and neces- 
sary unit, that his work is worth doing, useful to him first, 
but to others as well. The pride of trade will follow; also 
the desire of knowledge of his trade. 

The character of the industrial worker—the one engaged 
in railroading in particular—should be built up of the above 
named requisites: Feeling of responsibility, pride, knowledge. 

How is this usually promoted? Through a system of 
apprenticeship, steady employment, educational facilities for 





*Submitted in the Shop Management Competition, which closed September 
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Belgian State Railways, Ghent, Belgium 


all hands and all ages. But these consider only the social 
side of the question; the psychological side is ignored or 
neglected. The former fosters ambition, but not confidence 
and personal pride. So long the man is not aware that 
instead of being a mere money-making machine, he is a neces- 
sary, useful unit in which his equals and superiors are it- 
terested, and whose interests coincide with his own, the 
psychological side of the question may be considered 4 
ignored. 

Loyalty, enthusiasm and confidence are necessary factors 
to the efficient operation of any gang. How to acquire these 
valuable assets is demonstrated by what follows. 


Foreman 


The link between the men and the management is the 
foreman. Coming usually from the ranks the foremat 
possesses the qualities and mind of the man. He should 
have something more—the qualities, at least part of them, of 
the manager or leader. 

Master of his craft he must be; his subordinates must rely 
upon him and obey his orders, but above all, he must be 
leader, know individually the men of his gang, be ev 
present among them. His authority is based on the knowl 
edge of his men, character and professional ability. To 
grasp the mind of an individual is not an easy task. How 
to issue an order, supervise its execution, correct a mistake, 
will vary with each unit. The intelligent, active fellow will 
not want many explanations as to how a job is done, but 
will want to know why it’s done. The less intelligent, 1% 
worker wants the reverse. 

What about the much asked question “How many m* 
should a foreman supervise?” Precise figures cannot be 
given; too many factors vary—the job, size and facilities ol 
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dispersion of men, quality of the men. 
boiler repair shop with a car repair shop, or a track gang. 


first case, 12 to 20 is about what the foreman can 
as 50 for the third.” 


the value of the foreman. 
foreman’s pride of enjoying the confidence of his 


in their work and welfare. 





Compare a 


['wenty-five to 30 is a good average for the second, 
The real number is to be 


sh continual intercourse must be supplemented by 
‘f enjoying the confidence of his manager. A dis- 


foreman usually results in an indifferent crew. A 


,ould not only issue orders, he should explain them, 
foremen the “why” of things, their use in the 


f the shop; lead him, advise him in reading matters 


to his trade, foster the creation of clubs, let him 
ontact with other roads and get acquainted with 


ization is nowadays a necessity, which is apt to 


too one-sided. A leader should broaden his fore- 


nd. The watertight bulkheads between the dif- 


irtments should be removed, which brings us to the 
hat should the manager be? 


Manager 


, manager (head of a department) of any branch 
ad is a very busy fellow; much of his time is 
yy clerical duties and office work, and the very 
ny, that is left is available for a hurried trip to 
works he has the control of. This intercourse 
remen is limited to a few minutes devoted to 
em with his orders—with his men: nil, and 
rders are issued on paper. 
m a big proposition for a manager to know per- 
zen or more foremen and several hundred men 
llings. Is it possible? At first sight, no. But 
to the question further. 
essary is not so much that the manager should 
his subordinates by his christian name, but 
his men should know him, not as an entity 
far-away office, but as a member—the first— 
munity. 
ger, be he a college man or not, is often a man 


roader and more refined education, and although a 


man, his superior intelligence gives him a higher 
His presence among his subordinates will secure 
onfidence, and prove to the men that he is in- 
A good word, a simple 
2 little advice will do a lot more towards good 
ding than a set of meetings, speeches and recom- 
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of hours a day away from the office and devoted 
A foreman does not like to 
| far-away office for an inquiry, but give him the 
of interviewing you at the place of his work. 
perusing lengthy reports indifferently made up, 
hat you want to know. You will get your informa- 
ind quicker. Acquaint the foreman with your 
‘ reasons for ordering this and that, the goal you 
v, etc. A stop of a few minutes between your 
s will wonderfully accelerate the r.p.m. of many 
ool when the operator feels you are interested in 
an improvement has been suggested in this way. 
off driving one of your engines. Explain to 
hy to spare coal and oil, why to keep the engine 
iscuss any other topic in which he is interested. 
records a few months later, and the results are 
hing. You may consider it los time. It is not; 
cents may promote steady and good work but 
m that makes a man proud of his trade, of his 
his “boss.” Lead a shop or a gang with a 
ut also with a feeling heart. The men will 

to the second than to the first. 
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The problem of efficiency—the human factor alone con- 
sidered—is to be solved by the intercourse and mutual 
understanding of leader and men. Put yourself as manager 
in the man’s stead. You can’t put much faith in and sup- 
port enthusiastically such nebulous deities as an “adminis- 
tration,” “board,” “railroad,” etc., of which you know no 
more about than of the old gods of antiquity or the “Great 
Loma”; but you will feel proud to be appreciated and con- 
nected with the “big man” and give him your unreserved 
support. 

A secondary result will be that your hold over your men 
will counterbalance the influence of outsiders, trade union 
leaders and politicians, and will strengthen the authority of 
the rightful leaders of men—your foremen. Of course, 
the same applies to higher spheres. ‘The basic principle 
is: Replace the actual impersonal relation between elements 
by personal knowledge of each other. 

This principle applied in the various branches of the 
mechanical department of a railroad has, in my own experi- 
ence, worked well. The principle is not new, it is in fact 
very old, and properly applied—the case of the apprentices 
on the Santa Fe is an instance—the principle will work well 
in industry, just as in old times when machinery was scarce 
and the human factor the only factor. 


Rod Dishine Dowel 


By H. L. Loucks 


General Foreman, Erie Railroad, Dunmore, Pa. 


N excellent device for holding rod bushings in place is 

shown in the drawing. It has been tried out on the 
Erie and proven to be satisfactory under all conditions. The 
method of applying this device is as follows: 

The rod is drilled and tapped to 7% in. standard thread, 
then after the rod bushing is applied, a 7-in. hole is drilled 
through the bushing. Then a small boring bar with a 
1 9/16-in. cutter is placed through the hole drilled in rod 
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Method of Applying Dowel for Holding Bushing in the Side Rod 


and the spindle of the machine is fed upward until the 
cutter strikes the steel part of the rod. 

The rod dowel is then screwed in from the inside and 
two faced nuts and a cotter applied. This arrangement 
prevents the dowel from working loose as well as turning of 
the bushing in the rod. It is practically impossible for the 
bushing to get loose. When it is desired to remove the bush- 
ing for renewal, it is only necessary to remove the dowel and 
then take out the bushing in the usual manner. In case 
shims are to be applied, the bushing is given a one-quarter 
turn in the rod, and then drilled and counterbored as before. 

Examples can be given where a set of rod dowels have 
lasted five or six years and on account of their long wearing 
qualities, it has not been found necessary to keep a large 
stock of dowels on hand. 
































































































Weld 


HE development of welding in locomotive repairs has 
been exceedingly rapid during the last few years. 
few large railroads have employed experts to super- 

vise the work, who report directly to the superintendent of 
It is the expert’s business to make the prac- 
tice of welding uniform in all the shops of the system so 
that the failure of one shop to get results can be traced to 
The supervisor of welding must find a success- 
ful method of performing each operation and require each 
shop to work according to his instructions. 
ization of welding is simple under such direction. 


motive power. 


its origin. 





ing Standardization in Locomotive 





A Review of the Various Methods Used on Boilers, Fireboxes 


and Running Gear 


By James S. Heaton 
Welding Supervisor, Wabash, Decatur, II. 


A 


The standard- 
It is 


Shops 


and one to be kept by the shop doing the work. For back 


in the shop. 


Standardization of Equipment 


shop work a form similar to the locomotive report should 
be used to show all the parts welded while the engine was 
A careful check should be made at different 
times to ascertain the wear and condition of the welds and 
if any job does not come up to expectations, a satisfactory 
method should be found. 


The supervisor of welding should be held responsible for 


the output and upkeep of all welding equipment. He should 
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more difficult to standardize on, roads that do not employ 


Fig. 


supervisor, but the necessity is even greater. 


Records should be kept of each particular welding job on 
a locomotive and should be filed for future reference. 
example, on boiler work a form, shown in Fig. 1, showing 
the side, crown, door, flues and wrapper sheets should be 
used to show the repairs made and seams that were welded, 
together with the date, name of the operator and name of 
A form showing the different frames, Fig. 2, 
should also be used to show the weld and the method used 
Similar reports should be made of welded tires 
and cylinders as shown in Figs. 3, 4 and 5. 
these reports are filled out, one to be forwarded to the super- 
intendent of motive power, one to the supervisor of welding 


the shop. 


in welding. 


Keeping of Proper Records 


1—Form for 


For 


Three copies of 


Reporting Boiler Work 


a be allowed to select the equipment that he deems necessary ! 


give the required output. 
method of welding, should be standardized. 


All equipment, as well as the 
This is neces 


sary for two reasons: First, that repair parts be on hand 


for the work. 
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at all times; second, that after teaching an operator one ma- 
chine, he can work on any of them without further instruc 
tion. Some machines will give a greater output than others, 
while some will produce better work than others. 

The supervisor of welding must be familiar with all 
makes of machines and competent to select the bes 
There are so many different kinds of wit, 
brass rods, cast iron rods, fluxes and other necessary SUP” 
plies on the market today that it requires some one familiar 
with welding work to be able to select the best materials. The 
best obtainable is the cheapest and the supervisor should be 
on the lookout at all times for better materials. 
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As the repairs to welding equipment are of a delicate and 


exact nature, it requires an expert workman to perform 
such W rk. 
take care 


There should be a centralized repair shop to 
of the entire system. All torches and regulators 
should be forwarded to this shop for repairs when neces- 
sary. It has proved to be more economical to have enough 
equipment on hand to allow an extra set to be at the shop at 
all tin than to require the use of a faulty outfit, which is 
not only dangerous to the operator, but to others around 
him. 


Layout of a Welding Shop 


A welding shop should be laid out so that work may come 

t end and go out at the other. An enclosure of cur- 
tains, or a wall to keep the sand from flying over the ma- 
should be erected for cleaning all material before 
it reaches the welder. A sand blast is best suited for this 
work. An enclosure should also be erected for chipping to 
ips from flying. A preheating furnace served with 


prevent 
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iir hoist and provided with a cast-iron slab 
igh et | for a welder to work at comfortably should be 
laced ning the enclosure and next should be an open 
orge s structed that it will accommodate three separate 
res. A swinging air hoist that will handle all the heavy 
ie cleaning rooms to the welder and on through 
in excellent aid in expediting the work. More 
turned out if the proper facilities are installed 
elder instead of ruining his temper and perhaps 
to him by lifting hot and heavy castings. 
ry machine should be installed at any point 
such as the valve, rod, tank, or driving box 
iere is sufficient work to keep a welder busy. 
iminate the transporting of material to and 
iding shop and also save the time consumed in 
traveling crane. 


The Traveling Work Shop 


most useful equipments that a railroad can 
traveling work shop. This shop is equipped 
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with a gasoline-driven electric welding machine, a gasoline- 
driven air compressor, an acetylene welding and cutting 
outfit, a small lathe, drill press and emery wheel. Tools 
capable of taking care of stationary boiler work can also be 
included. This work shop, operating over the entire system, 
can make repairs to stationary boilers at pumping stations 
and depots and to switches, frogs, bridges, pipe lines, etc., 
eliminating the cost of tearing down and replacing material 
that can be repaired cheaply where it is installed. 


Proper Welding Instruction 


In making preparations for a weld, the following must be 
given consideration: Condition of surfaces, bevel of material, 
position of material, provision for expansion and contrac- 
tion, use of proper filler material and allowance of sufficient 
room for the welder to work. 

Failure to observe any of the above considerations will 
tend to make a bad weld. All surfaces must be free and 
clean from foreign substance, such as dirt, scale and grease. 
Welding on a dirty surface will make a seamy and faulty 
weld. All boiler sheets, patches, frames and other material 
that is broken must be beveled to 45 deg. on each edge, 
leaving an opening at the underside of % in. to be sure 
that the weld will be made through the entire piece. The 
proper filler rods to be used for each operation should be 
noted in the instructions. It is important that the welder 
be allowed enough room to work. His work is tedious and 
if placed in such a position that he is under strain, the re- 
sult is apt to be faulty. All of these precautions should be 
taken to assist in caring for expansion and contraction. 
Sheets and patches that are applied on a straight line must 
be corrugated along the line of welding. Smaller patches 
should be cut either in diamond or oblong shapes. 

Each foreman and welder who follows instructions will 
find his work more satisfactory and more easily understood. 
As his experience widens, he will doubtless submit sugges- 
tions for improvements and better methods. These should be 
carefully considered and if a better way is suggested, it can 
be adopted in place of any practice then in force. However, 
changes should be submitted to the supervisor of welding, 
who should always issue the instructions authorizing any 
change. 

Welding of cast iron, brass, cast steel, forgings and all 
heavy work that is done by the acetylene process must be 
preheated before welding. This is done to save gas and the 
welding will begin almost immediately after the torch is 
applied. As the acetylene operation is very costly, it can 
readily be seen that the heating of the heavy parts will 
eliminate a great deal of this cost. The preheating of cast 
iron, brass and other heavy castings is not only necessary 
for the saving of gas and time, but is also necessary in many 
cases to take proper care of expansion and contraction. 

Acetylene is dangerous if not handled carefully and extra 
precautions should be taken to eliminate personal injury 
and also possible damage to railroad property. All equip- 
ment that is in need of repairs should be taken at once to 
the tool room. Operators should have all parts of the body 
covered and well protected. They should not attempt to weld 
without using the proper glass to shield the eyes. All weld- 
ing operations should be screened from other workmen. In- 
sulation of all wires should be kept dry and in good con- 
dition. 

Instructions for Welding Boilers 


For purposes of standardization, the following rules have 
been drawn up to cover work on boilers: 


1. Welding will not be permitted on any part of a boiler 
that is wholly or in part in tension. 


2. Staybolts or crown stays must not be built up or welded 
to the sheets. 


3. Holes which are larger than 1% in. in diameter, when 
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entirely closed by welding, must be properly stayed. 

4. Only competent operators will be allowed to weld on 
boilers. 

5. All parts must be clean before starting and must be 
kept so during the welding. 

6. When repairing fireboxes a number of small patches 
should be avoided and full sheets applied. 

7. Never cut through an old weld to apply a new patch. 

If a cutting torch has been used to bevel a sheet, a chipping 
hammer should be used to remove all the burnt metal caused 
by the torch. The back-step method should be used in all 
boiler welding. This insures better expansion of the sheets 
than the old method of continuous welding. On calking 
edges and seams the welding should extend on the under 
sheet the same thickness as on the top sheet. By this method 
the seam will present a sloping edge to the heat, thereby 
eliminating fire cracks in the top plate at the rivets. 

When welding jacket studs on a boiler head, the stud 
should be beveled on one end and the place to be welded 
on the boiler cleaned off. Then hold the stud in one hand 
and tack it to the boiler and weld completely around it. 
This eliminates drilling out the broken stud and tapping 
and renewing for a new stud. Care must be taken not to 
weld over the old stud as it is liable to leak. This method 
can be used for welding studs for oil pipes on the boiler, as 
well as sand pipe clamps and studs to the frames. 


Welding Work on Fireboxes 


When it is desired to weld a firebox without removing the 
back end, the welding edge should be prepared the same as 
on boiler sheets. ‘Then bolt the sheet securely in place, 
taking care that there is a uniform opening of % in. all 
around the welding edge. Drill ™%-in. holes, spaced about 
14 in. apart, and use two pieces of ¥%-in. by 2-in. by 4-in. 
boiler plate on both sides of the sheet. Clamp with 14-in. ma- 
chine bolts, being sure that all bolts are drawn tight. Rivet 
the top of the flue sheet to a point not less than 12 in. below 
the center of the crown, then start welding by using the back- 
step method, moving the clamps when necessary. Next weld 
the entire door sheet. All welding on riveted lap seams in 
a firebox should be applied to cover the entire edge of the 
sheet and should extend on the under sheet a width equal to 
the thickness of the top sheet. 

In welding around the door, cut outside of the first row 
of staybolts and trim the outside edge of the sheet just inside 
of the rivet holes. Bevel all edges 45 deg. and fasten the 
patch in place, using the same method as for side sheets. 
Remove the row of staybolts adjacent to the patch and use 
a sand-blast to clean the edges. Weld by the back-step 
method. 

In renewing the upper part of the door sheet, cut out a 
patch allowing enough metal so that the line of the weld will 
come below the second or third row of staybolts. This will 
take care of contraction. Have all edges beveled to 45 deg. 
and use a sand-blast to clean the edges. Butt weld to the 
crown and side sheets. The sheets should be held in po- 
sition by the same method as used for the side sheets. Weld 
by the back-step method. 

In welding the side sheets, cut the sheet 12 in. below the 
crown sheet. Remove all staybolts and rivets and also the 
adjacent row of staybolts in the upper sheet. Cut the door 
and flue sheet inside of the rivet holes and bevel each to 
45 deg. Place the sheet in position, using bolts in the 
mud-ring 1/16 in. smaller than the holes, and bolts in the 
top of the sheet with staybolts screwed in from the outside 
to force the sheet against the bolts to hold the sheet in po- 
sition. Sand blast the edges and weld the sheet at the top 
first, using the back-step method, then weld the door and flue 
sheet. Remove all bolts and rivets before the weld cools. 

Where possible, all side sheet patches should be cut either 
in diamond or oblong shape. Never allow more than 8 in. 


- holes. 





in the vertical seam. When applying such patches, allow 
sufficient bolts to hold the sheet in position with staybolts 
screwed in from the outside to force against the bolts. Re. 
move the adjacent row of staybolts in the sheet. Clean the 
edges by a sand blast and weld by the back-step method, 
using a mild steel electrode. Remove the bolts and stay- 
bolts before the weld cools. 

For all leaky seams that are beyond calking, remove the 
rivets anu cut the outer sheet on a line with the center of 
the holes. Bevel the sheet to 45 deg., sand blast the edges 
and lap weld, filling the holes in the under sheet. This 
eliminates the renewing of a sheet that has worn edges. 

If a wrapper sheet is wheel worn 40 per cent. or less, the 
worn place can be replaced by welding. Remove all stay. 
bolts in the section to be welded and clean off by using the 
sand blast. Then weld to the original thickness. Care should 
be taken to weld around all staybolt holes so they can be 
tapped out to full thread. 


Flue Sheets 


For the front flue sheet, the welder should use a cutting 
torch and cut the sheet at the knuckle. If the top of the 
sheet is in good condition, cut just above the top. row of flue 
If it is not in good condition, then cut out the 
entire sheet and bevel the edges to 45 deg. Place in position 
by using a strong back and tack weld around the sheet at 
points about 12 in. apart. Sand blast the edges and weld 
by the back-step method, using a mild steel electrode as in 
previous operations. 

In welding broken flue sheet bridges, it is best to cut 
the crack to 90 deg. and have a %-in. opening at the bottom. 
Clean off with a sand blast and drive an expander in the 
flue hole. Drive the expander out before the weld cools. 

For a three-quarter sheet cut between the top of the stay- 
bolts and throat sheet braces and remove the top row of 
staybolts. If the crown and side sheets are in good condi- 
tion, the flue sheet may be riveted. If not, then cut off 
behind the rivet holes and prepare the same as for welding 
a door sheet. Weld by the back-step method. 

For a whole sheet, if it is in good condition at the mud- 
ring, cut between the bottom row of staybolts and the 
mud-ring. This saves time and the expense of removing the 
mud-ring rivets. Weld in the same manner as for a three- 
quarter sheet. 

For a crack in the back flue sheet knuckle, bevel out the 
crack to 90 deg. from the water side, if possible. Sand blast 
the edges and weld by the back-step method, using a mild 
steel electrode. The weld should be reinforced % in. on the 
fire side. 

In welding flues, have the sheet and flue beads cleaned 
off completely with the sand blast, begin welding at the bot- 
tom center of the flue and finish at the top center. Never 
weld down on the side of a flue. Start welding at the top 
of the flue sheet and then finish each succeeding row before 
starting on the next. This will keep the heat down. 


Repairing Mud-Rings 


For a mud-ring patch cut out all defective parts and Ie 
move the first row of staybolts adjacent to the cut. Bevel 
the edges of the sheet and patch and place the patch ™ 
position, using bolts 1/16 in. smaller than the rivet holes 2 
the mud-ring. Use the sand blast to clean and weld by 
the back-step method. 

To prepare for the welding of a broken mud-ring remove 
enough from the bottom of the fire box plates to permit free 
movement of the welding tools. Vee out the mud ring 
45 deg. on the top side of the crack, leaving a %-in. openilé 
at the bottom and force open the fracture by driving 14 
small wedge. This will take care of expansion. Clean 
with a sand blast and weld. 

(To be concluded next month.) 
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A Few Pomts for Erecting Shop Men 


Practical Suggestions Leading to Smooth Operation, Greater 
Efficiency and Improved Working Conditions 


By William Hall 
Erecting Foreman, Chicago & North Western, Winona, Minn. 


} 


the larger shops have separate stalls for strip- 
This is desirable in either a large or 
» for then the erecting pits and surroundings 
leaner, no lost motion or loss of time is experi- 
aiting for the wheeling or unwheeling ot the 


engines. 


the removal of the parts stripped, and it makes 


In shops where separate stalls are not used for 
engine should be permitted to enter the shop 
aving the pits cleared of all dirt and debris 
ine last occupying it, thus giving the men as- 
it a clean place to work in and around instead 
d up with all kinds of junk—nothing is so con- 
man’s happiness and efficiency as cleanliness. 
nd fireboxes should be thoroughly cleaned be- 
ne enters the shop. Such work should always 
the cinder pit before crossing the turntable as 
ne and the shop drainage is not blocked up. 
iin I have seen an engine placed over the erect- 
he ash pan filled with cinders and a great bunch 
oal in the firebox which is dumped into the 
it again, loaded into wheelbarrows and carted 
ish pile. Again I have seen engines hauled 
tlying points in this condition, whereas all this 
een left at the starting point. 
ting schedule is a wonderful help to the erect- 
providing it is efficient and lived up to in every 
then he can figure accordingly. Foremen’s 
help some but the better way, in my estimation, 
foreman into the office separately and go over 





tted in the Erecting Shop Competition. 
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his part of the various operations. You can then get his own 
true opinion of what is delaying him if delays occur. 


Importance of Special Gangs 


Specializing the work is an excellent assistance for the 
erecting foreman. For instance, special men for hanging 
guides, preparing and laying out shoes and wedges, special 
men on steam chests and rocker boxes, and so on all through 
ii works out to advantage for obvious reasons. 

I first conceived the idea of specializing the work of the 
erecting department when I was an erecting foreman in one 
of the largest locomotive repair shops in Chicago. It was 
started in a small way first, then finally the whole shop was 
specialized. I worked the men into it gradually, being care- 
ful not to give out the idea of what my purpose was, but it 
worked out well and met with the approval of the men. 

There is very little work in the erecting department that 
can not be specialized. I had men whose work it was to fit 
pedestal binders, file jaws and lay out shoes and wedges. 
When done with the first engine out, they would move to 
the second engine out, as the list showed. Another gang 
would hang the guides, ream the bolt holes, put in the pistons 
and cylinder heads; another would be assigned all cab work; 
another reverse gear and throttle lever and quadrants; the 
next, eccentrics, straps and blades and hanging links; another 
gang would take the brake rigging, and so on throughout 
the whole locomotive. The number of men in each gang and 
the number of gangs would depend largely upon the size of 
the shop. That would be easy to determine. 

There is no difficulty whatever in training and developing 
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the men for the various classes of work. Care should be 
taken, however, in the selection of the men to start with as 
some may be more adapted for one particular work than an- 
other. That more can be accomplished by this method goes 
without saying as each gang would have the necessary tools 
and would see to it that its special work was made as easy 
for themselves as possible. Take the guide gang for instance. 
In order to help themselves, they would have bolis in the 
rough in stock, guide liners of various sizes would be gotten 
out in quantities instead of just as required when the work is 
distributed indiscriminately. 

In many shops the work of the erecting foreman is re- 
tarded by the boilermakers. In my opinion only small jobs 
should be performed by the boilermaker in the erecting de- 
partment as the machinists in that department cannot work 
to advantage and are delayed considerably when the boiler- 
makers are around. It is not only an inefficient way of 
working, but is not conducive to safety first. It is claimed 
that time is saved by doing some big jobs on the erecting 
floor without taking the boiler to the boiler shop, but my 
40 years’ experience tells me a different story. 


Value of a Clean and Orderly Shop 


The bunching up of engines on one pit is a deplorable 
condition and retards efficient working of the erecting de- 
partment. I have seen as many as four heavy engines 
stripped on one pit—I do not here refer to the stripping pit. 
Anyone can imagine what a jumbled up mess it is when parts 
of several engines are left around, as is often the case. The 
condition is exaggerated when the engine is stripped for the 
boiler shop. Such a situation, however, can be avoided if 
before stripping the second or third engine the parts of the 
first are loaded and set away till wanted. The loss of time 
in sorting out the parts required would not only be in the 
interest of economy of time and material, but in line with 
safety, as men would not be tumbling over parts and injuring 
themselves. Again, in my opinion, engines should be washed 
off thoroughly outside and underneath before entering the 
shop. The shop would then be kept much cleaner and a lot 
of obscene language would be avoided. 

All pits in the erecting shop should be kept as clean as 
possible, well drained and of suitable length and depth so 
that they may be convenient for the men to work in. 


Other Factors Tending Toward Efficiency 


In the larger shops particular attention is given to crane 
service. In the majority of shops, however, ample crane 
service is conspicuous by its absence, although it is just as 
essential in the smaller shop as in the larger. It is a great 
time saver to have ample crane service. This service can be 
abused, of course, but this may be checked by ‘good super- 
vision. 

As soon as an engine is stripped and the parts cleaned, 
the foreman should see that the various parts are distributed 
to the different departments as soon as possible and should 
follow them up as closely as is consistent so that no delay 
occurs. In the event that he thinks certain parts are going 
to be late in getting out, he should report at once to the gen- 
eral foreman so that he may take care of it, as often times 
he has pushed something ahead of them. Particular atten- 
tion should be paid to the running gear, such as wheels, 
driving boxes, etc., to see that they are being pushed by 
the machine shop for after an engine is wheeled the rest of 
the work goes along nicely if well managed. 

The distribution of the classes of engines on the erecting 
flodr is an important factor when output is considered. Care 
should be taken not to have too many of one class, or too 
many in for general overhauling or heavy repairs at the same 
time. The shopping of engines should be well balanced; 
that is, so many general, so many heavy and a certain num- 


ber for light repairs. 
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Another important factor is having the employees in each 
department well balanced. If the erecting department jg 
undermanned, the other departments will flood it with fin. 
ished work, or, on the other hand if there are too many on 
the erecting side, more or less time is wasted waiting for 
this or that and this does not make for efficiency. 

Another factor tending towards efficiency of the erecting 
floor is keeping close watch over parts so broken or wom 
that they need replacing. Requisitions for such material 
should be made on the storehouse at the earliest possible 
moment and if in stock should be drawn out and gotten to the 
machine shop and the foreman of that department advised of 
what is required. If parts are not in stock, the general fore. 
man should be notified so that he may follow up the requisi- 
tion and bring pressure to bear where it will be the most 
effective. 

Special attention will be paid by an efficient erecting fore. 
man to the frames of the locomotive. He should be sure that 
the jaws are squared and the binders a good fit and well 
bolted. Shoes and wedges should bear well on the face of 
the jaw and not on the fillets, which might thereby cause 
the flange to break off. Driving boxes should be well fitted 
between the shoe and wedge for there you have the founda- 
tion of your engine. If these parts are well maintained the 
time between shoppings will be materially prolonged. 

One great trouble is that some of the men higher up have 
the word “output” so obscuring their vision that sufficient 
time is not given to the man in charge of the erecting de- 
partment to do a first-class job. Their slogan seems to be 
‘get it together in as short a time as possible, regardless oi 
the quality of the job.” If more attention was paid to the 
quality of the work done the time between shoppings would 
be reduced materially and the locomotive would be in service 
and earning dividends during a larger percentage of the time. 
I do not want to be understood as advocating taking more 
time than is absolutely necessary, but if a job is worth doing 
at all it is worth doing right. This will enable the locomotive 
to give better service, require less attention in the roundhouse 
and therefore be a more economical unit. 

There are a number of other ways in which an erecting 
foreman may increase the efficiency of his department: By 
having his men well organized, by quick distribution of his 
work to the other departments and following it up in due 
time, and by keeping a good supply of small materials on 
hand so that if a stud or nut is required he can furnish it 
without loss of time. Last, but not least, by keeping his men 
well satisfied, working with them instead of the men working 
for him, and by both working in the common interest of 
the railroad employing them. 
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Gilliams Service 


One of the New Locomotives for Austria’s Electrification 
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The Fatigue Element in Accident Prevention: 


Accidents Apparently Vary in Direct Proportion to Fatigue—Human 


Machine Requires Scientific Attention 


By William Baum 
President, William Baum & Co., Consulting Engineers, Milwaukee, Wis. 


N our day of highly developed industries, the success of 
| a manufacturing enterprise depends greatly upon the 
care given to machinery and materials. Nothing can be 
left to chance. Types of machines are selected to suit exist- 
ing conditions and to operate at the proper speed with a 
minimum of friction. Steps are taken to prevent overloading 
and overheating. ‘The greatest output is maintained con- 


sistent with long life and low depreciation. 
However, the mastery of these technical and economic 
phases of manufacturing is insufficient in a modern plant. 
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Fig. 1—Relation of Fatigue to Accidents—As to Time of Day 

During the last few years, industrial executives have come 
to the ri tion that there is another problem which equals 
OF evel isses in importance that of mechanical devices 
and m s—the problem of the human machine. A. P. 
Flemin of the ablest electrical engineers in England, 
summa iis opinion in these words: “I have no hesitation 
= mugE that the most important of all the problems with 
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livered at the Foremen’s Safety School, Milwaukee, Wis., 
This school is conducted by the Milwaukee Association 
ty Division, which is affiliated with the National Safety 
sions are held once a month during December, January, 
and April. Sectional meetings are held from 7:45 to 
ese include the following sections: Machine shop, sheet 
iodworking, building construction, foundry, electrical, 
ers, and an All-Trades Section to cover trades not in- 
r sections. After a brief recess following the sectional 
‘ssions are held from 8:45 to 9:30. The school is open to 
foremen, superintendents, managers, safety supervisors and 
committees. In general, important phases of industrial 
red, including accident prevention, production, labor turn- 
n and leadership. 
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which we have to deal, and one which will be of increasing 
importance in the future, concerns the human element in 
industry.” 

The safety movement deals primarily with the human ma- 
chine. Its leaders have long recognized the fact that the 
prevention of accidents increases output, reduces manufac- 
turing costs and is of great benefit to the workers. This 
movement, based on economic and humanitarian motives, 
commands our full support and co-operation. It is not gen- 
erally appreciated that fatigue causes accidents and that the 
fear of accidents causes fatigue. 

What is fatigue? What are its causes and effects? 


What is Fatigue? 


All work, either physical or mental, produces in the body 
poisonous substances causing fatigue. The degree of fatigue 
depends, of course, upon the condition of the worker. The 
same amount of effort will produce greater weariness in a 
weak person than in a strong person; in a person poorly 
nourished than in one well nourished; and in boys and girls 
more than in grown-up men. Many people who are always 
tired suffer from intestinal poisoning, the results of indiges- 
tion being similar to those of excessive work. We have an 
analogy in the automobile engine which becomes fatigued 
when there is an excess of carbon in the cylinders. This 
carbon must be gotten rid of before the car can operate satis- 
factorily. In the human machine, the indigestible portions 
of food are waste matter, just as carbon is the incombustible 
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Fig. 2—Relation of Fatigue to Accidents—As to Day of Week 


portion of gasoline in the automobile engine. 
eliminated. 

There is a distinct connection between fatigue and acci- 
dents. In the hours when fatigue of the worker is still 
slight, there are scarcely any accidents, while in the sections 
of the working day when fatigue has grown to an appreciable 
extent, the number of accidents increases. This is clearly 
illustrated in Fig. 1, which shows the relation of accidents to 
the hours of the working day. Between 11:00 and 12:00 
o’clock in the morning, and between 4:00 and 5:00 o’clock 


Both must be 
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in the afternoon, when fatigue has grown, the largest num- 
ber of accidents occur. 

The relation of accidents to the days of the week, shown 
in Fig. 2, is of considerable interest. On Monday, the num- 
ber of accidents is slightly larger than on Tuesday and 
Wednesday, a fact well known to industrial managers. 
Toward the end of the week, the accident curve rises sharply, 
reaching its maximum on Saturday (full day). That an 
increase of fatigue endangers safety, could be shown by 
numerous statistical data collected by governments and in- 
surance companies. 

Minimizing Fatigue 

The difficult problem arises as to how to eliminate or at 
least minimize fatigue. The conclusions which can be de- 
rived from the curves suggest the introduction of rest periods 
and a shortening of the working day. In Europe, short rest 
pauses in the morning and afternoon are quite common, and 
it is claimed that the results are more satisfactory, particu- 
larly from the standpoint of output. It is impossible to 
specify the correct number of working hours per day to fit 
all cases. The best results will be obtained by a careful 
adjustment of the working hours to the conditions of the 
operation concerned. 

General improvements in the working conditions contribute 
greatly to the elimination of fatigue. Dazzling lights im- 
properly arranged, which strain and irritate the worker’s 
eyes, should be avoided. Ventilation may often be improved; 
dry air can be washed and moistened. Noise, a great cause 
of fatigue, should be reduced as far as possible. Chairs for 
work and rest may be designed to be more comfortable. 
Workers should have sufficient time to eat their lunch without 
hurry, so that digestion is facilitated. The management has 
many other opportunities to do its share toward the elimina- 
tion of fatigue, the reduction of accidents and the increase 
of efficiency in the plant. A scientific analysis of all factory 
operations will greatly contribute to the elimination of fatigue. 
It has been shown that a motion study usually reveals use- 
less, ill-directed and inefficient movements of the workers. 
As socn as these false movements are discarded, the worker 
can perform the operation with the least effort and the largest 
resulting wages. 


Relation of Fatigue to State of Mind 


There is no question that the worker’s state of mind bears 
an important relation to fatigue. If wages are too low or 
unequalized, the workers become dissatisfied, output suffers 
and fatigue increases. The importance of well equalized 
production standards and wage rates cannot be overstated. 
The only available methods to bring about equalized con- 
ditions is through “time study,” a procedure which times 
the elements of the operations, adding suitable allowances. 
for fatigue and personal requirements. A further improve- 
ment may be made by introducing a wage incentive plan 
which is based on these time studies and which establishes 
the identity of interests between employer and employees. 
There are many concerns today which operate so-called gain- 
sharing plans with the result that production per operator 
and earnings per hour increase, manufacturing costs and 
labor turnover decrease and accidents are rare. Such results 
are possible only if working conditions are as good as they 
can be made. 

The problem of handling labor on a scientific basis is 
still regarded by many as academic and impractical. There 
are as yet many conservative employers who prefer to rely 
upon their past experiences in dealing with the problems of 
labor. But the day is approaching when executives will take 
advantage of the experiences of those who have taken the time 
to analyze the human machine with the same care and 
scientific attitude that is applied to the mechanical machine. 
Questions of safety, output, costs and efficiency cannot be 
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divorced from the human element. 


based upon scientific principles and dictated by high 
motives. 


Industrial pe: 
prosperity can be made a reality through concerted 
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A Jig for the Heald Grinding 


Machine 


HEALD internal grinding machine can be 
utilized for grinding air pump main valve | 


and small work of a similar nature by the use of 


shown in the sketch. 
base 8 in. by 6 in. and is 7 in. high. 


readily 
/Ushings 
the jig 


The jig is made of cast steel with 
Chis height is suf. 


ficient to permit any necessary vertical adjustment of the 
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This Jig Is Used for Grinding Air Pump Valve Bushines on a Heald 


Machine 


table. A groove 3 in. wide and having a 45 deg. slope i 
machined across the top for holding the work. As shown it 


the illustration, the work to be ground is placed in this 


groove and is then clamped down to the jig by bolts, tie 


heads of which fit in slots machined on the side 
purpose. 





View Showing the Jig Holding a Valve Bushing That 
Finished on the Inside 


a single bolt. 
table and extends up through the base of the jig. 
prevented from turning by bolting a block on the 
the side or back. 

The work is removed and replaced in the | 
ing or tightening the nuts on the clamping bol':. 


The head of this bolt fits in a ‘f-slot in . 
The i$" 


table agai 


the 





for this 


The jig itself is secured to the table by means 0 
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Car Wheel Borer with Labor-Saving Features 


HE Betts Machine Works of the Consolidated Machine 
7 loo] Corporation, Rochester, N. Y., has developed a 
design of car wheel boring machine with several 

features of labor-saving value. 


1uton 


These features include 
tic chuck and independent power rapid traverse 


boring and facing spindles. This enables the 
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A Car W 


Sorer Equipped with an Automatic Chuck and Power 


erform all the operations that are necessary 
amount of manual labor and in the quickest 
The controls and levers are placed within 
he operator and any desired adjustments of the 
nade easily and quickly. 
spindle is of heavy rectangular section. 
is self-contained in the frame of the machine 


with thy 


Casy req 
tool may 
The I 


facing St 





and has a bearing in a square guide on the under side of the 
frame, thereby supporting the facing tool close to the cut. 
The facing tool slide has sufficient vertical adjustment to 
accommodate the varying heights of wheel hubs. The power 
rapid traverse of the boring and’ facing spindles is inde- 
pendent so that rapid traverse may be used on one while 
feed is being used on the other. This feature allows the 
operator quickly to raise the spindle by power when the 
wheel is bored. This is done by simply throwing the rapid 
traverse lever in the direction the operator desires to move 
the spindle. 

Six feeds are provided to both heads. These feeds are 
obtained through selective sliding steel gears which may be 
changed while the machine is running. When the roughing 
cutter has passed through the wheel, the operator can throw 
the proper feed lever, thereby instantly throwing in the 
finishing feed without stopping the table. ‘Two-in-one boring 
tools can be used to the greatest advantage. The boring 
spindle is also equipped with a counterbalance weight so 
that it may be raised and lowered by means of a crank handle. 
This is a convenient arrangement in case it is desired to make 
close adjustment. When the spindle is elevated, this counter- 
balance weight enters a chamber in the frame and is, there- 
fore, out of the way of the operator. In the design of the 
machine the manufacturers devoted a great deal of time and 
attention to improvement for facilitating the work. 

The automatic chuck is controlled by a reversing friction 
clutch so that it is unnecessary to stop or reverse the motor 
when closing or opening the chuck. When the driving clutch 
is thrown in, the table starts to rotate and the jaws move 
towards the center, gripping the wheels with the full driving 
force of the motor, and the heavier the cut the tighter the 
jaws will grip. When the bore is finished, the table is 
stopped by means of a band brake operated by a foot treadle 
and the clutch is then thrown to the reverse direction, causing 
the jaws to open instantly, without stopping the motor. This 
band brake also serves the purpose of enabling the operator to 
stop the table and caliper the bore of the wheel without any 
danger whatever of loosening the grip of the jaws on the 
wheel. The treadle is located at the side of the machine in 
a convenient position for the operator. 

Four table speeds in geometrical progression are provided 
and are obtained through hardened steel sliding gears 
located in the base of the frame where they run in a bath of 
oil. Either the mechanical hoist, as shown in the illustra- 
tion, or the pneumatic hoist may be supplied. In case the 
mechanical hoist is used, it is driven by a belt from the 
main drive shaft so that only one motor is required per 
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machine. All control levers are located on the right hand or 
operating side of the machine where they are within easy 
reach of the workman at all times. This machine has a 













































ERTSCH & COMPANY, Cambridge City, Ind., has 

recently begun the manufacture of a power squaring 

shear equipped with an automatic hold-down which is 
self-adjusting for sheets of different thicknesses. This hold- 
down is so constructed that the operator can see the shearing 
line at any point on the table. The machine is operated at 
about 35 strokes per minute by a 10-hp. constant speed 
motor running at about 1,100 r. p. m. The principal cast- 
ings used in its construction, including the gears, are made 
of semi-steel. 

The frame bearings for the eccentric shaft have split boxes 
which may be adjusted to take up wear. This arrangement 
also permits the removal of the eccentric shaft without dis- 
mantling the frames. The crosshead bearings are provided 
with gibs to take the wear and also to keep the blades in 
proper alinement. The blades have four cutting edges that 
may be reversed as desired. The table is adjustable to allow 
for regrinding the blades. 

One of the special features of the machine is the arrange- 
ment of the center bearing on the back side of the crosshead. 
This makes the machine more rigid and tends to keep the 
blades in alinement. This bearing is held by a heavy cross- 
tie casting bolted to the frame and is made adjustable tu 
take up wear. 

This machine, known as the No. 4 overhead driven power 
squaring shear, has a 6-in. throat and is 8 ft. 4 in. between 
housings, with a capacity to cut ™%-in. and lighter soft steel 


PIPE bending machine capable of bending brass, 

copper or steel tubing without the liability of crimp- 

ing or flattening has recently been developed by the 
Pedrick Tool & Machine Company, Philadelphia, Pa. 

As shown by the illustration, the device is of comparatively 

simple construction. A face plate, with gear teeth cut on its 

















Pipe-Bending Machine with Grooved Roll in Place 


periphery, is made to revolve in an outer casing. A hand 
lever is attached to a pinion which meshes with the face 
plate, thereby increasing the leverage so that its operation 
requires little manual effort. A flat steel piece containing a 
number of holes for the adjustment of the resistance stud, 
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capacity for boring wheels up to 42 in. in diameter, the table 
being 52 in. in diameter. It can be furnished either with o 
without a facing tool for finishing the hubs. 


Power Squaring Shear with Overhead Drive 


sheets up to 8 ft. in length. Center bearings are provided 
for the crosshead, eccentric shaft and driving shaft. An 
automatic clutch with hardened steel jaws, and cut gears, 

















A Power Squaring Shear of Rigid Construction 


are also important features of the design. A full set of front, 
rear and side gages is furnished with the machine. Its 
weight is approximately 25,000 Ib. 


Machine for Bending Pipe and Tubing 


is attached to the outer casting in such a manner that it 
does not move with the face plate. An upright stud fastened 
to the face plate is adjusted radially by a set screw. This 
stud is provided with a roller in order to reduce the friction 
of carrying the pipe around the form. 

Located in the center of the machine is another stud over 
which are slipped the grooved rolls of the desired size. 
These rolls are made with various sized grooves to suit the 
diameter of the pipe or tubing to be bent and also in various 
radii in order to obtain the shape desired. The degree oF 
angle of the bend is determined by the arc through which 
the face plate is moved. As the machine can be set to any 
bending radius, the number of identical shapes that can be 
made is practically unlimited. 


The machine may be bolted to a stand, bench or stanchion 
and it can handle any length of pipe. Rolls can be used 
that will take all sizes up to 4 in. in diameter. Short pieces 
are easy to handle and this permits cutting to length, thread- 
ing if necessary, and then bending to the desired radius. 

Where the tubing is of heavy material with walls ap- 
proximately as thick as ordinary wrought iron and steel 
pipe, bending is not a difficult problem, but anyone who has 
attempted to bend thin tubing knows the ease with which 1 
is dented, crimped or flattened. It has been the usual prac 
tice to fill such tubing with sand, resin or some other rell- 
forcing material to prevent such trouble, but this method 
has not always been satisfactory. It is claime: by_ the 
manufacturers that this machine will eliminate an: liability 
of undesirable distortion. 
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Two Electric Hand Tool Developments 


nd tools to railroad shop work are shown in the 
illustrations. The tools are manufactured by the Black 
& Decker Company, Baltimore, Md. One is a portable elec- 


: i developments in the adaptation of electric driven 

















Black & Decker Portable Electric Drill 


tric drill with a capacity for handling any size drill up to 
5/16 in. in steel. This drill is similar in design to the 
Black & Decker %4-in. drill, but has a more powerful motor 


and other parts in proportion to its size. It is equipped with 
a three-jaw gear nut chuck for straight shank drill bits. It 
weighs seven pounds and has a no load speed of 1,400 r.p.m. 


It is equipped with pistol grip and trigger switch. 
The other tool is known as the No. 3 electric screw driver 


and socket wrench. The tool has been designed for heavy 
production work and for driving large wood screws, lag 
screws, and running up nuts on large bolts. The spindle is 
equipped with a positive clutch which automatically disen- 
gages when the forward pressure on the tool is released. 
The patented pistol grip and trigger switch, as shown in the 

















Portable Electric Screw Driver and Socket Wrench 


illustration, is standard equipment on this tool. . A uni- 
versal motor is used to furnish the power and it can be sup- 
plied for all standard voltages up to 250 volts. 


A Double Surfacer for Heavy Production 


S result of a careful study of the requirements of 
production surfacing machine, the Oliver Machinery 
Company, Grand Rapids, Mich., has developed a 


surfacer which is intended to give continuous service under 
high speeds for finishing work, as well as under heavy duty 
tigh speed roughing cuts. This machine is built in two 
sizes to surface simultaneously two sides of work up to 30 in. 
or 36 in. wide and up to 8 in. thick, at four rates of speed; 
namely it., 46 ft., 72 ft. and 108 ft. per min. The top 
cylinder will take cuts up to 34 in. thick and the bottom 
cylinder will take cuts up to % in. thick. The bottom 
cylinder 1y be lowered below the bed line, allowing the 
machin used as a single surfacer if desired. Pieces 
aS shori in. when feeding continuously and as short as 
‘1 in, ‘eeding one at a time may be surfaced without 
lubbing ends. Sectional infeed rolls and a sectional 


are regularly furnished with 2-in. sections to 
narrow strips to be surfaced simultaneously, 


~ In ¢ the production of the machine. The knives 
of the inder can be quickly jointed without stopping 
oe aa ssuring greater production hours. This is also 
rig it in the design of the machine on account of 
me time nerly required to do this work. 
_ An feature of this machine is the improved 
eaign yressure bars and outfeed pressure plate. This 
en liminates dubbing the ends of the work or 
“Using uts and thus assures uniform thickness. The 
ae feed system are of a special alloy anti-friction 
— easily replaceable. Two double-row ball 
nae sed at each end of both the top and bottom 
ders 


a distance collar and large lubricating cham- 
ingement tends to minimize friction and to 


resist any bounding tendency of the cylinders. The Alemite 
system of lubrication is used for all bearings. A unit system 
of construction is used in which all the major parts with 

















Improved Surfacing Machine Designed for Continuous Service at 
High Speeds 


their accessories are assembled together and located in the 
machine as a unit. All moving parts are enclosed and 
guarded. 

The power hoist for the bed has an automatic release to 
eliminate any possibility of damage due to the operator’s 
neglect. The bottom cylinder housing has a self-contained 
bracket supporting the table, on which the bottom cylinder 



















































186 RAILWAY MECHANICAL ENGINEER VoL. 98, No. 3 


yoke slides out for quick setting and jointing, and for grind- directs shavings from the bottom cylinder towa:ds the rear 
ing the knives. Grinding can be done without removing of the machine and provision has been made fo- an evhaust 
the cylinder from the machine. A built-in shaving chute connection. T 


Improvements in the Rogatchoff Adjustable Cros-head sie 


plac 

















spac 

ONTINUED and extended use on heavy freight and sary to improve the adjusting features, which have been ian 
# passenger locomotives of the adjustable crosshead made used for some time. The: 
by the Rogatchoff Company, Baltimore, Md., has shown deli 

the possibility of some small improvements in the details of sure 
construction, which have been incorporated in those lately be fi 
applied. The square nut on the inner end of the wedge bolt show 
is now fitted snugly with a 12-in. wrench fit, and after it has cont! 
been applied, the extended end is upset, as indicated in the trol 
detail drawing. After the wedge bolt and wedge have been trols 
assembled and the outer hexagon nuts adjusted and locked, A 
a washer with a square hole is slipped over the end of the with 
bolt and electrically welded in place. Its consequently is alloy 
impossible for the locks nuts to come off and be lost. pres 
As now made, the adjusting feature has been rendered be r 
practically fool-proof. Even though the bolt should be T 
turned the wrong way and left loose, it cannot come apart. blins 
After the lost motion has been taken up by the wedge and and 
the slipper and crosshead body have been locked by the One 
through bolts, the wedge is then no longer depended upon. work 
The portion of the shoes which fits between the crosshead inde 
sides is now machined with straight parallel sides instead ¥ 
of tapered sides, as employed on early installations. No  pstanation of the Reheat Ciaiiend hens Westen wi smo 
fundamental modifications, however, have been found neces- Shoe Bolts unit 
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Rogatchoff Crosshead as Applied to Canadian National 2-8-2 Type Locomotives 

















A Two-Column 


Hi Oilgear Company, Milwaukee, Wis., has an- 
nounced a new line of self-contained, two-column 
hydraulic presses. These presses are built in several 


sizes, ranging from 15 to 50 tons’ capacity and with the platen 
placed either 14 in. or 30 in. from the floor. The daylight 
space, width between the columns, and stroke of the ram are 


I . ‘* ° 
jimensioned to suit the requirements of a variety of work. 


[hese presses are equipped with a pump having a maximum 
delivery of 3,060 cu. in. of oil per min. and a maximum pres- 


sure of 1,000 lb. per sq. in. Several control mechanisms can 
be furnished for the pump, such as a plain hand control, as 
shown in the illustration, foot treadle or semi-automatic 


control. In all cases a single-acting lever gives instant con- 
trol of rapid advance and return of the ram, and also con- 
trols the pressing speeds regardless of the resistance. 

A differential quick advance to the rame can be obtained 
with either a hand lever or foot treadle control, which will 


allow the ram to be advanced to the work at double the 
pressing speed. The pump is so protected that the ram may 
be run against a positive stop without injury. 

These presses have been designed for broaching, assem- 
ling, die work, forming, embossing, stacking, straightening 
and miscellaneous work where pressing action is required. 
One of their features is that the ram may be run against the 
work to any predetermined pressure and held at that pressure 
indefinitely, without pulsation. . 

The principal claims are sensitiveness of control and a 


smooth, positive motion of the ram, all in a self-contained 
init requiring no accumulator. There are no expensive 
erating valves. The press can be driven from any constant 
speed source of power and is fully protected against damage 
from st f Or OVer-running. 
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Hydraulic Press 

















Self-Ccntained Hydraulic Press Built in Sizes Varying from 15 to 
20 Tons 


A Double Spindle Threading Machine 


h the threading time for both pieces is sufficient 

illow the operator to check and start a second piece 

While the first is being completed, is now manufactured by 
the Geometric Tool Company, New Haven, Conn. A number 


| \LACHINE designed primarily for threading work in 
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Geome 








chine With a Wide Range of Threading Combinations 


= combinations are possible with this machine. 
es may be fitted with die heads for external 
wtea ly or with collapsing taps for internal thread- 
8 spindle may carry a die head and the other a 


‘ling work which requires both an external and 


Both 





internal thread. The same combination may also be em- 
ployed for separate external and internal threading when- 
ever work of such character is required. 

The bed of the machine consists of a casting, carrying the 
two spindles, which are mounted in large bronze bearings. 
The spindles are driven by a single pulley, located at the 
rear of the machine, but they can be driven independently 
by means of the change gear levers at either side of the 
machine. Each carriage is fitted with a two-jaw chuck. The 
chuck is operated by a hand wheel, and special bushings or 
holders can be furnished to suit various classes of work. An 
adjustable swinging gage on the side of the carriage provides 
an accurate means of setting the work for a predetermined 
length of thread. An adjustable stop on the trip rod ahead 
of the carriage governs the opening of the die head and the 
length of the thread to be cut. The adjustable stop back of 
the carriage controls the closing of the die head. 

Both spindles are operated and controlled in exactly the 
same manner. This facilitates the operation of the machine 
for the standpoint/of production. 

A single geared pump, driven from the main shaft by 
bevel gears and a flexible shaft, forces oil from the reservoir 
through the spindles and die heads against the work. When 
equipped with the collapsing tap or high speed tapping 
device, the oil is fed through pipes on the outside of the 
machine. The lubricating system may be easily removed for 
cleaning and inspection. 

The change gear levers on the sides of the machine control 
the spindle speeds independently, and may be set to furnish 
the proper speeds for the threads being cut. The speed 








































































188 





RAILWAY MECHANICAL ENGINEER VoL. 98. No, 3 






given will be found satisfactory for the average run of This machine will cut threads of the following diametes. 
work, but may be varied to suit special conditions. A safe 34, %,1,1%, 1%, 134 and 1%4 in. The greates: cutting 
cutting speed for any diameter is one which will insure length at which the swinging gage can be set at one time; 
the maximum production without causing excessive wear on 9 in. With resettings, a length of 14 in. may be obtaing 
the chasers. If the speed for which the machine is designed The floor space required is 48 in. by 65 in. The speed of 
is too fast to permit-this, it should be run more slowly, the countershaft is 296 r.p.m., and the net weight of th 
regardless of the index. machine, 2,165 Ib. 













































Solder Pot With Automatic Heat Control 


N electric solder pot with automatic heat control has weighs only 13 lb. and operates on either 110-volt or 22. 
A been added to the line of devices manufactured by volt alternating or direct current. 
J. D. Wallace & Co., Chicago, Ill. The automatic 

control simplifies the problem of heating babbitt, white ; TER Baers 
metal, wax and other materials that are slow conductors of 4 . 
heat. The main objective in its design is to overcome oxida- 
tion and it so operates that when the solder has been heated 
to 600 deg. F., an automatic conttol prevents a further rise 
in temperature. This control is an adaptation of the prin- 
ciple used in the steam gage. A volatile substance, which is 
very sensitive to heat, actuates a Bourden tube, which makes 
and breaks the electric circuit, thus controlling the tem- 
perature of the contents of the pot. 

The pot will accommodate 15 lb. of solder and will heat 
this amount to 600 deg. F. in 20 to 25 min. Its quick 
action is due to the fact that a'900-watt heating element is 
built around the entire container and heat is thus applied 
to all parts of the sides and bottom of the container simul- 
taneously. 

Once the container is filled and current turned on, it 
requires no attention until refilling is necessary. The pot 

















This Solder Pot Eliminates Oxidation by Thermostatic 
Temperature Control 


Locomotive Type Crane 


HE locomotive type crane, made by the Baker R & L_ ing cranes. With an 8-ft. boom and 60-in. wheelbase the 
T Company, Cleveland, Ohio, has been completely re- new crane may also be operated inside a standard box ca 
designed for railroad use, the new crane, shown in and thus greatly reduce the number of laborers required for 

the illustration, having a wide field of usefulness not only loading and unloading these cars. 
For enginehouse use the new Baker crane can be ptv- 
ee vided with a standard 12-ft. or longer boom up to 19 ft 
ee With the latter length a lift of 192 in. can be obtained at 2 
95-in. radius and the crane is therefore suitable for reaching 
7 —_ over the tops of locomotives and removing front doors, dome 
casings or covers, dry pipes, air compressors, or other pats 
high up on the locomotive which ordinarily require the effor! 
of several men and more or less laborious work to remove 0 

apply. 

A short, auxiliary boom can be furnished when desired 
for working underneath the running boards, greatly facilitat- 
ing the removal of heavy rods, crossheads, pistons, etc., which 
on modern locomotives have far outgrown the point where 
they can be readily put up by hand. When not in use this 
auxiliary boom can be folded up out of the way. 

The special feature of this crane is that all of its move 
ments are electrically driven with one motor for propelling 
the trucks, a second for swiveling the crane and a thit 
which drives the main hoist. The main hoist consists 
two drums, one for lifting the hook and the other for racking 
the boom. Power is applied to either of these drums by 
means of magnetically-operated clutches. 

The rated capacity of the crane is 3,000 lb. at a 7 ft. 
A Baker Locomotive Type Crane Speeds Heavy Repair Work in radius, the hoisting speed at that load being 7 [1 . per mi. 

an Enginehouse and the traveling speed 265 ft. per min. As shown in the 

illustration, the boom is long enough to perform ractically 

in enginehouses but in all railroad departments where heavy ll the heavy lifting, such as side rods, air pum] and mall 
material must be handled without the aid of overhead travel- reservoir, around a locomotive. 
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A Hack Saw Redesigned for Motor Drive 


HE Racine Tool & Machine Company, Racine, Wis., 
i. has redesigned its high speed hack saw, known as No. 
2A, for operation by an electric motor. This machine is 
eady in use in a number of railroad shops. With the 
eption of the driving mechanism, it is of the same con- 
ruction as the regular No. 2A type. As shown in the illus- 
tion, the motor sets on a platform that is part of a bracket 
ched to the end of the bed. The saw is driven by a chain 
sprocket wheel directly connected to the motor. The 
driving mechanism is entirely enclosed by a wire mesh safety 
guard. 

(he machine is equipped with a special three-speed trans- 
mission, which provides the proper speeds for cutting any 
kind of material. It is equipped with a quick-acting vise, 
which swivels on the table bed and grips the stock close 

to the saw blade, thus enabling the operator to cut short 
pieces at any desired angle. As shown in the illustration, 
the vise is operated by means of a handle that extends beyond 
the end of the machine, which makes it easily accessible. 

The lift for the non-cutting stroke is secured by an auto- 
matic device, which prevents the blade from dragging back, 
no matter how great the pressure. The blade cuts through 
the material by gravity which tends to prevent injury to 
the teeth. A positive circulating pump applies a cutting com- 
pound to the blade and an automatic stop throws out the 
lutch when the material is cut through. There are only ten 
moving parts in the machine. Its actual capacity is 6% in. 
in. and it uses blades from 10 in. to 14 in. in length. 


The floor space required is 30 in. by 44 in. and its net 
weight is 710 Ib. 

















Belt Driven Hack Saw Which Has Been Redesigned for Motor 
Operation 


Internal Grinder Equipped with Universal Table 


\ERTICAL internal grinder equipped with a suction 
A fan for removing chips and dust, a dialing mechanism 
for adjusting the eccentrics and a universal table, 
has been placed upon the market by the Hi-Way Service 
Company, South Bend, Ind. This grinder is known as the 

















Vert 


rinder Driven by a Two-Horsepower Motor Mounted In 
the Rear of the Head 





Williams vertical cylinder grinder. The head consists of a 
unit casting and contains all the working parts, which are 
lubricated by oil bath, oil vapor and oilers. The arbor is 
made up of two eccentrics, one within the other, giving the 
grinding spindle a planetary adjustment for feeding the 
wheel to the work. It is driven through a worm and worm 
wheel by a two-speed motor that is mounted on the side of the 
head. 

The grinding spindle rotates at a constant speed of 7,000 
r.p.m. and is carried on a double row of annular ball bear- 
ings. These bearings carry the weight of the shaft and also 
take care of the thrust load. The center bearings are of 
bronze. The lower bearing at the grinding wheel end is made 
from high-grade bronze, tapering and adjustable to take up 
the wear. This spindle is driven from a two-horsepower 
vertical motor mounted on the rear of the head, through a 
flexible idler that maintains uniform belt tension. Various 
spindle speeds are provided by interchangeable pulleys on 
the wheel spindle and motor shaft, enabling the use of large 
or small diameter grinding wheels for grinding holes of dif- 
ferent size. 

This unit head and power plant can travel up and down 
between heavy columns at the will of the operator. The 
columns are provided with V-ways and heavy gibs that are 
counterbalanced by weights in each column. The column is 
of twin design, cast together at top and bottom, making a 
stiff and rigid casting. The ways provided for the head 
travel are cast integral, machined and hand scraped to a 
perfect fit. 

The base is of heavy construction and supports the twin 
column and universal table. In grinding large single cylin- 
ders, the universal table can be removed from the T-slotted 
base and the work clamped direct onto the base which is also 
provided with slots. 
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Side Handle Portable Dnill 


HIGH-SPEED portable drill suitable for wood and A quick cable connector permits the making of cable repairs , 
A metal drilling has recently been placed on the market and renewals without dismantling the machine. 
by the Hisey-Wolf Machine Company, Cincinnati, 
Ohio. The machine is of sturdy construction, small and : ail 
compact, and is as light in weight as good practice will per- 
mit. All parts are easily accessible, which was made an im- 
portant feature in its design in order to reduce maintenance 
costs. All bearing surfaces are equipped with ball bearings. 
The lubrication for all the bearings, gears and other moving 
parts in the gear end of the machine is supplied from the 
gear transmission case, while the ball bearing on the top 
head is packed with grease. All gears are machined and 
are heat treated in order to secure toughness and long life. 
. The illustration shows the type designed for drilling hard 
metal, where a slow speed is often preferred. It can be 
operated on either 115 or 230 volts and runs at a no load 
speed of 1,250 r. p. m. At normal load, its speed is 760 | 
r. p. m. and it has a capacity in steel of 5/16 in. It has an 
overall] length of 14 in. and weighs 12 lb. in working order. 

















A Portable Electric Drill Adapted for Wood and Metai v 


Hose Coupling and Spider Hose Mender i 


N view of the great amount of compressed air used in the tools. A leaky hose, if it occurs too often, is the cause of 
railroad shops, enginehouses and car repair tracks it is considerable waste and unnecessary expense. 
plain that this air should be used as economically as pos- Realizing these facts and their relation to tight hose con- di 

sible. Moreover the efficient operation of thousands of nection fittings the Gustin-Bacon Manufacturing Company, 
Kansas City, Mo., has developed a coupling and a Spider 
hose mender designed to be positively air tight. The 
coupling is a simple, positive connection without springs or 
locking teeth, the connection being made and wear taken up 
by turning a swivel nut. 

Referring to Fig. 1 the construction of the coupling and its r 

various parts will be evident. The gasket fits in a taper 
groove in the male end and turning the swivel nut forces 
the gasket against the shoulder in the female end. The hy 





gasket is said to be easily applied and not subject to blowing is 
out. Special provision is made to prevent the couplings 
themselves from blowing out of the hose by a method of & 


clamping shown in Fig. 2. 

The G-B Spider hose member, that is shown below in 
Fig. 2 has been designed as a simple, rapid and effective 
method of splicing air hose or joining the ends after a defec- 
tive piece has been cut out. In applying this fitting all that 
is necessary is to cut the ends of the hose square, lubricate 
the nipple ends of the mender, slip the hose over the nipples 
and hammer the points into the hose. It is said that this 
mender will not leak or pull out under high pressures. At 
important advantage of this device is that on account of its 
short length there is practically no interference with the flex- 
ibility of the hose. This coupling and mender has beet 
pneumatic tools is dependent on the supply of an adequate recommended as a useful adjunct to the air line repair man’s 
amount of compressed air at the pressure required to operate supply of material for making hasty repairs. 

















Fig. 1—Lowney Hose Coupling—Taper Gasket on Male End 
























. 2—View Showing Wire Clamp Arrangement and “‘Sxider’’ Hose Mender 
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Portable Crank Pin Turning Machine 


HE illustration shows a portable crank pin turning 

machine bolted to the end of a crank pin on a locomo- 

tive driving wheel. The H. B. Underwood Corpora- 
tion, Philadelphia, Pa., manufacturers of this device, have 
developed this method of attaching the machine to the pin to 
assure perfect alignment of the cutting tool in respect to the 
axis of rotation. It is made in two sizes; one with a capacity 
for turning pins from 4 in. to 10 in. in diameter, with an 
extension slide up to 16 in. in length, and the other with a 
capacity for pins from 6 in. to 13% in. in diameter and a 
21-in. extension slide. 

One of the advantages claimed for this machine is that 
the cutting tool and work is in full view of the operator at 
all times. The tool is fed longitudinally by a star wheel 
actuated feed screw. The feed is automatic, variable, and 

e reversed as desired. The equipment, as shown in 
the illustration, is comparatively light and well balanced, 
which tends to insure a steady cutting speed and accurate 
work 

Its operation is simple. The stationary spindle is fast- 
ened to the end of the crank pin and the slide that holds the 
tool is revolved around the spindle. An adapter bushing 
ligns the tool concentric with the original center. Special 

bushings may also be made for this machine to suit 
other types of work. A revolving sleeve, mounted on the 
carries the tool slide to which the cutting tool is 
by means of a tool post and clamp screws. It is 
driven by machine-cut spur gearing, and can be adapted 
either for air, motor, pulley or hand power drive. The net 


weights of the two sizes of this machine are 411 lb. and 
668 lb. respectively. 


This crank pin turning machine has been successfully used 





Portable Crank Pin Turning Machine Operated by Air Motor 


in a large number of railroad shops. On account of its com- 
paratively light weight it can be easily transported to any 
place desired around the shop and adjusted on the crank pin. 


Press for Producing Staybolt Blanks 


HE illustration shows a coining press built by the 
| ferracute Machine Company, Bridgeton, N. J., fitted 
th dies and attachments required to produce stay- 

olt nks. The square head is formed and the bolt blank 
t from the end of the bar in the same operation. The 











Meking %-Inch Staybolt Blanks from a Steel Bar 





average production for this machine is at a rate of 30 blanks 
per minute. 

The press is of compact construction, the frame being 
constructed from a solid casting with but 14 in. between the 
columns. The stroke of the press is 2 in. The ram is forced 
upward by the action of steel toggles which are actuated by 
a 6-in. steel shaft at the back of the press. The head, to 
which the upper die is attached, can be adjusted downward 
as much as 14 in. by means of a wedge adjustment operated 
by a screw. A bolt at the top of the press keeps the head 
firmly up against the frame. The spring shown in the illus- 
tration has sufficient. tension to take the entire weight of 
the head when operating the wedge adjustment. The form- 
ing dies are V-shaped and there is an adjustable gage at the 
back of the press so that bolt blanks of various lengths 
may be cut off. 

The operator is shown in the act of making 7%- 


g-in. staybolt 
blanks from a steel bar of that diameter. 


THE PENSIONERS of the Canadian Pacific Railway, now num- 
bering 1,182, receive an average pension of $35.92 a month. Each 
pension includes a bonus, which has been allowed monthly, since 
May 1, 1919, on account of the abnormal increase in the cost of 
living. For 20 months, this bonus was 25 per cent, but since the 
beginning of this year, it has been 20 per cent. These and other 
facts about the pensioners have been given out in connection with 
an account of the twentieth anniversary of the establishment of 
the pension system. Employees of the company now number 
about 90,000, more than four times as many as were in the service 
in 1903, and the total payments by the company now amount to 
more than $500,000 a year. President E. W. Beatty, reviewing 
the 20 years’ history, speaks of the pension as an inherent right 
of employees who have given faithful service to the company, and 
he classes this beneficial arrangement as an important aid in 
shaping the high standard of co-operation that exists between all 
branches of the company’s service. 



































































GENERAL NEWS 











The shops of the Wabash Railway at Decatur, IIll., were dam- 
aged by fire on February 26, four buildings being practically 
destroyed; estimated loss $250,000. 


C. E. Brooks, chief of mctive power of the Canadian National 
Railways, has arrived in Sweden for an inspection of the Swedish 
railways and railway equipment manufacturing plants. 


Motor passenger cars are now in use on 157 railroads in this 
country, according to a compilation made by the National Auto- 
mobile Chamber of Commerce; about four times as many roads 
as; were shown on a list made one year ago. 


The proposal to amend Car Service Rule 12 was adopted by 
the A. R. A. and the amended rule became effective March 1, 1924. 
It now reads that “the placing of advertisements or banners of any 
kind, at any time, upon passenger or freight cars, or locomotives, is 
prohibited.” 


Henry La Rue, formerly master car builder of the Chicago, 
Rock Island & Pacific, has resigned as senior inspector of equip- 
ment of the Bureau of Valuation of the Interstate Commerce 
Commission, with office at Washington, D. C., to devote his time 
to personal affairs. 


The Department of the Interior has issued Bulletin No. 223, in 
which the results of 36 combustion tests made on a 468-hp. boiler, 
fired with pulverized coal, at a power station of the Milwaukee 
Electric Railway & Light Company, Milwaukee, Wis., are given. 
The object of the tests was to obtain authoritative results of the 
performance of pulverized coal under various conditions of furnace 
operation as well as with coal of different fineness and moisture 
content. 


The Interstate Commerce Commission’s monthly report to the 
Senate on the condition of railroad equipment shows that during 
January, 102,676 freight cars were inspected by its Bureau of 
Safety of which 4.1 per cent were found defective and 1,766 pas- 
senger cars, of which 1.2 per cent were found defective. The 
Bureau of Locomotive Inspection during the month inspected 5,311 
locomotives, of which 3,073 or 58 per cent were found defective 
and 737 were ordered out of service. There were 85 accidents 
during the month caused by the failure of some part or appurte- 
nance of the locomotive or tender, in which 6 were killed and 93 
were injured. 


Wage Statistics for November 


For the month of November, Class I railroads reported to the 
Interstate Commerce Commission 1,899,545 employees, an increase 
of 79,082 or 4.3 per cent over the number reported for November, 
1922. The total compensation increased $399,311 or 0.2 per cent. 
The overtime compensation was $10,039,041 greater in November, 


months of the year 1923 averages 1,887,590, an increase of 255,386 
or 15.6 per cent as compared with 1922. The total compensation 
paid to employees of Class I railroads increased $386,990,898 or 
16.0 per cent in this same period. 


Santa Fe Organizes for Fuel Conservation 


A fuel conservation organization has been established on the 
Atchison, Topeka & Santa Fe. The committee in charge con- 
sists of the fuel conservation engineer, four fuel supervisors cover- 
ing the different general managers’ territories and 14 division fuel 
supervisors. J. M. Nicholson, fuel conservation engineer, with 
headquarters at Topeka, Kan., is at the head of the work. 


Safety Appliance Order Not to Be Revised 


Following a conference of a committee representing the Bureau 
of Safety of the Interstate Commerce Commission, the Mechanical 
Division of the American Railway Association and the train service 
brotherhoods, called for the purpose of considering a revision of 
the commission’s order of March 13, 1911, prescribing standards 
for safety appliances for equipment, to be submitted to the com- 
mission, it has been decided to leave the order in its present form. 


Germany Gets Order for Locomotives for India 


A locomotive manufacturer in Hanover, Germany, has secured 
an order for five locomotives from the government of India, 
according to a wireless dispatch from London to the New York 
Times. This order was placed in London by the High Commis- 
sioner for India who, however, had little choice in the awarding 
of the contract, since he had been instructed by the Indian legisla- 
ture to place the order with the lowest bidder and the German 
bid was 40 per cent below that of the British bidder. 


American Engineering Council 


The organization of the American Engineering Council has been 
practically completed. This takes the place of the old association 
of the different engineering societies, known as the Federated 
American Engineering Societies. The constitution of the new 
organization contains a number of radical changes from that of the 
old Federation, of which the most outstanding is the provision 
for membership. It is now possible for technical sections or 
divisions of non-engineering organizations to be admitted to mem- 
bership, as well as alumni associations of engineering schools and 
sections of non-member national societies. None of these were 
included under the constitution of the Federated American Engi- 
neering Societies. Another feature is that the membership is now 

















1922. The number of employees reported for the first eleven restricted to organizations in the United States. 
LOCOMOTIVE AND FREIGHT CAR REPAIR SITUATION 
a Locometives Freight cars 
— ———_— _____—_— = Oe -_ saihhahtamresininti r : akin —— 
No. No. No. req. Per cent No. Cars Cars Total Per cent 
locome- No. stored repairs req. freight awaiting awaiting cars of cars 
tives service service- over repairs cars heavy light awaiting t 

Date on line able able 24 hr. over 24 hr. Date on line repairs repairs repairs 

1923 1923 
January 1 ......- 64,453 48,905 576 13,587 21.1 Janttaty 2 .cceso.c002)864,593 164,041 51,970 216,011 9.5 
April 1 .....++-- 64,558 50,107 914 12,801 19.8 OS 2,296,997 154,302 52,010 206,312 9.0 
CS S| are 63,966 52,456 2,181 10,326 16.2 C7" ee 2,260,532 146,299 44,112 190,411 5.4 
Rpctover J... .. 66. 63,982 54,159 2,620 8,787 13.7 Oe ee 2,270,846 118,563 32,769 151,332 6./ 
November 1 ..... 64,192 54,080 517 9,163 14.3 November 1 ....... 2,263,099 . 116,084 34,540 150,624 6.6 
December 1 ..... 64,336 53,764 3,367 9,577 14.9 December 1 ....... 2,270,405 116,697 38,929 155,626 6.8 

1924 A 1924 3 " 
Na eee 64,406 54,031 5,061 9,395 14.6 pameers. 1 csthiccs 2,279,363 118,653 39,522 158,i75 6 

February 1 ....... 2,269,230 115,831 45,738 161,569 7. 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 
No. locomo No. No. stored No. req. No. req. Total, 

Date tives on line serviceable setviceable classified repairs Percent running repairs Per cent req. repairs Per cent 

RR eee errr 64,377 53,586 4,116 5,919 9.2 4,872 7.6 10,791 16.5 
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Discontinuance of Bonus Hours 


The Labor Board has ordered that Decision No. 222 and its 
addenda continue the allowance of a bonus hour to certain 
classes of employees engaged in night work. This decision was 


1 dispute between the Railway Employees’ Department, 

leration of Labor, and the Northern Pacific, the Great 
Nort e Chicago, ‘St. Paul, Minneapolis & Omaha, the Min- 
neapolis, St. Paul & Sault Ste. Marie, the Minneapolis & St. Louis, 
and the Minnesota & International. On the question of whether 
in classes, to whom the bonus hour had not previously been 
ild be granted this allowance up to July 1, 1922, the 
d against such an allowance. A dissenting opinion 
was filed by board member A. O. Wharton and a supporting opin- 
n was by Chairman B. W. Hooper.—Decision No. 2071. 








Trying to Beat Train to Crossing Negligence Sole 


Cause of Accident 


ng accident case there was evidence that the train 
the automobile was moving very slowly, that the 
ave been stopped in four feet, that the brakeman’s 


signals and yells to stop were seen and heard by-occupants of the 
car, that the usual crossing sign was there, that three whistle blasts 
e blown and the automatic locomotive bell was ringing con- 


tinuously. The District Court of Appeals, Eighth Circuit, holds 
tit v he negligence of the occupants of the automobile “and 
vhich caused the unfortunate accident, in attempting, 

ently done, to cross when a moving train is in sight 

distance, hoping to make the crossing before the 
’"—_Engstrom v. Canadian Northern, 291 Fed. 736. 


Alton Refuses to Recognize Federated Shop Crafts 


> Chicago & Alton, in reply to an order by the Labor Board 

that it allow the Federated Shop Crafts to represent its shopmen, 
has sent a formal statement to the board declining, in substance, 
to compl h the order. The officers of the road declare that 
return { previous practice of dealing with the Federated 
shop Crait ild open the way for a recurrence of a strike such 
the or by the national shop crafts organization in July, 
1922, Th ly reviéws the dispute in detail. The trouble began, 
according statement, when the striking employees, returning 
{0 Wor into a majority over the new workers who had 
mpany association” of shopmen. The Alton claims 

eement was entered into between the management 

th tion and that no change can be made until the 
le Speci s expired; and that at no time in years have the 
! the management and the shopmen been as cordial 
since the formation of the “company association.” 


Water Glass Shields in Canada 


Railway Commissioners for Canada has amended 

General Order No. 78, by substituting the follow- 

“W d Lubricator Glass Shields—Water gage glass 
Mounting locomotives must be protected by a strong cage 
1m, or brass metal, fitted with heavy reinforced 


ate glass 3, % in. thick, with an outlet pipe attached to the 
tom of ater gage mounting, which will allow the flow 


roken gage glass to escape below the foot plate 
or close to the foot place itself. 

hese ay nances must be so located as to insure a correct 

iI el of the water in the boiler at all times, and be 

Vit ‘th the engineer and fireman, and the lights so 

will be a clear and unobstructed view of the 





nting.” 
¥ made as the result of a petition filed on behalf 
7 Me Rai \ssociation of Canada and the Brotherhood of 
~eOMotive en and Enginemen. 
Japar Railways Extend Time Limit on 
Improvement Program 
Bees Japa epartment of Railways has, in view of the heavy 
Be Xpenses ne 


ed by the September quake, altered its ten-year 
repair program recently adopted. The total 
to be spent for the realization of the plan has 
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not been changed, but the time limit on the program has been 
placed at eleven or twelve years. 

The whole construction budget is given at 612,995,000 yen. Of 
this total 27,404,000 yen is to be set aside for the purchase of 
locomotives and cars. The credit for repairs and improvement 
is placed at 676,960,000 yen. Of the figure 150,127,000 yen is to 
be spent in purchasing locomotives and cars. The purchase of 
locomotives and cars is to be completed by 1928. The electrifica- 
tion of some trunk lines figures prominently in the altered pro- 
gram. The Department of Railways proposes to spend 81,000,000 
yen for the installation of electric plants. Roughly 300,000,000 
yen is to be used in replacing old rails. 


Canadian National Considering B. & O. Shop Plan 


A modified form of the Baltimore & Ohio plan, whereby shop 
employees co-operate with the management in securing greater 
efficiency, is likely to be soon given a trial on the Canadian 
National. Although no decision has yet been reached and the board 
of directors has not yet had an opportunity of studying the sub- 
ject, some statements recently made in Winnipeg by Sir Henry 
Thornton, president of the C. N. R., indicate a trend in that 
direction. 

It had been stated the day previous in a press despatch from 
Winnipeg that the Baltimore & Ohio plan would be introduced 
on the Canadian National in the near future, but on the day 
following Sir Henry denied this report. He added, however: 
“It is true that there is under consideration and discussion a 
scheme for co-operative shop working, but this scheme relates to 
shop practice and working conditions, and has for its object the 
mutual welfare of both the men and the company. There is no 
intention on the part of the Canadian National Railway System to 
part with any of the executive functions which are regarded as 
essential to the well-being of the property.” 





Better Railway Service Needed in Brazil 


The shortage of rolling stock on the Sorocabana Railway con- 
tinues to draw protests from shippers along its route, according 
to Assistant Trade Commissioner Cremer at Rio de Janeiro. The 
latest is against the poor service given to fruit shippers, who claim 
that shipments are delayed as much as four days or more, the 
fruit spoiling in the meantime. 

The Sorocabana runs through a fertile and rapidly developing 
part of the state of Sao Paulo, but has not been able to keep step 
with the general march of progress. While locomotives and cars 
are required, the need for repair shops to keep the present rolling 
stock in running condition is much greater. The building of a 
second track on the line between Sao Paulo and Sorocaba and 
Avare is also being agitated. 

The Central of Brazil proposes to buy 37 locomotives, 12 sleep- 
ing cars, 12 passenger cars, 6 steel baggage cars, 6 steel mail cars, 
550 freight cars, 50 ventilated box cars for carrying meat and 50 
refrigerated box cars for carrying milk and fruit on its broad- 
gage lines. For the narrow-gage lines, 8 locomotives, 4 sleep- 
ing cars and 300 freight cars are proposed. The railroad is 
reported to be suffering from a shortage of rolling stock, and 
shippers and travelers are said to complain. Expenditures for 
rolling stock and new construction have been small during the 
last year, while receipts have steadily increased. 





New Locomotive and Car Shop for Southern 


The Southern railway has awarded a contract to the Dwight P. 
Robinson Company, New York, for the construction of a locomo- 
tive and car shop at Birmingham, Ala. The shop will be of the 
transverse type and will include the following buildings: Erecting 
shop, 80 ft. by 568 ft.; machine shop, 95 ft. by 468 ft.; boiler shop, 
100 ft. by 240 ft.; blacksmith shop, 100 ft. by 260 ft.; forge shop, 
30 ft. by 80 ft.; flue shop, 50 ft. by 80 ft.; power house, 80 ft. by 
90 ft.; storehouse and office, 55 ft. by 200 ft.; paint shop, 24 ft. 
by 60 ft.; tank shop, 100 ft. by 158 ft.; firing-up shed, 45 ft. by 
100 ft.; wash and locker building, 42 ft. by 128 ft. The erecting 
shop will have 24 tracks, running across its width, and will be 
served by an electrically operated transfer table of 250 tons’ 
capacity, traveling its entire length. The erecting shop will ‘also 
be served by one 150-ton overhead traveling crane and two 15-ton 
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overhead traveling cranes, each running the full length of the build- 
ing. The machine shop will be served by two 15-ton cranes, run- 
ning its full length in a 60-ft. bay. The remaining 35 ft. of the 
machine shop’s width will be divided into two floors, the upper 
being of the mezzanine order. The boiler shop will be served by 
a 20-ton crane with a 60-ft. span and the boiler, smith and flue 
shops will be served by a 20-ton crane with 60-ft. span, operating 
out of doors in an 800-ft. runway. The cranes will operate from 
the machine shop into the smith shop and from the erecting shop 
into the boiler shop. The flue shop will be equipped with electric 
flue welders and modern flue-handling machinery. The car repair 
shop will include the following buildings: Steel car repair shop, 
108 ft. by 598 ft.; annex machine shop, 51 ft. by 156 ft.; whee 
shop, 55 ft. by 125 ft.; dry lumber shed, 41 ft. by 240 ft.; wood- 
working mill, 100 ft. by 243 ft.; paint house, 25 ft. by 50 ft.; scrap 
deck, 52 ft. by 400 ft.; reclamation shop, 35 ft. by 60 ft.; wash and 
locker building, 36 ft. by 90 ft. The steel car shop will include 
three longitudinal bays. One of these will be served by two 15-ton 
cranes with 35-ft. span and another by two 20-ton cranes with 
40-ft. span, all traveling the entire length of the building. Both 
the locomotive and car shops will be equipped with new machinery 
throughout. All will be of the latest design and electrically-driven, 
each machine being equipped with individual motor, so that no 
overhead shafting will be needed, and each machine will be run 
only when it is needed. 


Large Extension Program for C. P. 


The Canadian Pacific has announced a large program of exten- 
sion and betterment for the current year. For one section of this 
program that railway has given an order to the Algoma Steel 
Company for 50,000 tons of 100-lb. rails, 25,000 tons being for the 
Western lines and 25,000 tons for the Eastern lines. Additional 
yard trackage will be constructed between Fort William, Ont., and 
Port Arthur to provide for the new terminal elevators at the head 
of the lakes. Considerable extensions will also be made to the 
terminal tracks at Ignace, Kenora, Outlook and Wynyard. Exten- 
sions will also be made to the existing trackage at Vermilion, 
Murillo, Fort Garry, Austin, Virden, Minnedosa, Johnston, Breden- 
bury, Antler, Tuxford, Cluny, Kirkpatrick, Kneehill, Milk River, 
Spring Coulee, New Dayton, Calgary, Coleman, Bank, Temple, 
Duthil, Nisku, Ottertail, Misko, Salmon Arm, Nutchill, Grind Rod, 
Okanagan Landing, Beavermouth and Vancouver. Extensions will 
be made to the enginehouses at Outlook and Wynyard, and the 
mechanical facilities will also be improved at Medicine Hat. At 
Winnipeg the power house at the main terminal will be completely 
replaced by one of the most modern design. The station power 
plant at Calgary will also be remodeled. A Y. M. C. A. building 
will be erected at Ignace. In Eastern Canada the company will 
complete the baflasting of the main line between Montreal and 
Toronto and between Montreal and Ottawa. There will be 44 
miles of rock ballast added between Toronto and Fort William 
and the laying of 150 miles of new 100-pound rails between the 
two latter points. Station work will include a new station and 
divisional headquarters at Schreiber, Ont., and grain handling 
facilities at Port McNicoll, Ont. Passing tracks, industrial tracks 
and yard extensions will be built at Chesterville, Tay, Lake Shore 
Junction, Point au Baril, Cache Bay, White River and Heron Bay 
in Ontario. To handle heavier locomotives a number of steel 
bridges will be replaced on the Havelock sub-division. 


MEETINGS AND CONVENTIONS 


Industrial Purchasing Agents to Meet in Boston 


The Tenth Annual International Purchasing Agents’ Convention 
and “Informashow” will be held in Boston during the week of 
May 19, 1924, under the auspices of the National Association of 
Purchasing Agents. An attendance of some 3,000 is expected at 
the convention, 


Fuel Association Convention 


A Committee on Local Arrangements has been appointed to 
prepare for the International Railway Fuel Association convention 
to be held at Chicago, May 26 to 29, inclusive. At its initial 
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meeting, the Hotel Sherman was selected as the headquarters for 
the convention and tentative plans were made for an exhibit of 
coal, coke, oil and railway supplies at the hotel during the conven. 
tion week. The members of the Local Committee are \V. 
Harris, president of W. H. Harris & Co., coal. and coke dealers 
chairman; Percival Hunter, Chicago, Burlington & Quincy: L. J 
Joffray, Illinois Central; C. H. Dyson, Baltimore & Ohio: T 
Duff Smith, Canadian National; Clarence Mellor, Barco Many. 
facturing Company; A. W. Clokey, American Arch Company; 
G. D. Cowin, Bell’ & Zoller Coal Company; Clark T. Roberts. 
Hedstrom-Schenck Coal Company, and D. B. Sebastian, formerly 
president of the Sebastian Coal Company. 


The follcwing list gives names of secretaries, dates of next or regula 
meeitugs and places of meeting of mechanical associations and railroad clubs: 


Air-BrakE Association.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Next meeting Mt. Royal Hotel, Montreal, May 2-5, 


AMERICAN RatLRosp MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ As 
soctation.—C. Borcherdt, 202 North Hamlin Ave., Chicago 


AMERICAN Rattway AssociaTIon, Divrston V.—MECHANICAL,—V. R. Haw. 
thorne, 431 South Dearborn St., Chicago. Conventicn June 11-18 
1924, Atlantic City, N. J. 
Division V.—EouirmMent Patntin& Division.—V. R. Hawthorne 
Chicago. 
Division VI.—PurcuHAses AND Srores.—W. J. Farrell, 30 Vesey St 
New York. Convention June 16-18, 1924, Atlantic City, N. J. 


AMERICAN Raitway Toct ForEMEN’s AssoctaTion.—J. A. Duca. tool fore 
man, C. R. I. & P., Shawnee, Okla. Annual ecnvention August 
28-30, Hetel Sherinan, Chicago. 


AMERICAN SocrETY OF MECHANICAL ENGINEERS, —Caivin W. Rice, 29 W 
Thirty-ninth St., New York. Railroad Divisicn, A. F. Stuebing, 23 
West Ferty-third St., New York. 


AMERICAN SoOclIETY FOR STEEL TREATING-—W. HH]. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohic. Next meeting September 22-26, inclusive, 
Boston, Mass. 


AMERICAN SOCIETY FOR TESTING MaTERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION OF RatLway ELecTRICAL_ ENGINEERS.—Joseph A. Andreucett 
C. & N. W., Room 411, C. & N. W. Station, Chicago, II. 
CanapIan RatLway CLus.—W. A. Becth, 53 Rushbrock St., Montreal, Que 
Regular meetings second Tuesday in each month, except June, Jul 

and August, at Windsor Hotel, Montreal, Que. 

Car FOREMEN’s Association oF CHiIcaco.—Aaron Kline, 626 N. Pine Ave 
Chicago, Ill. Meeting second Monday in month, except June, Ju 
and August, Great Northern Hotel, Chicago, II. 

Car ForEMEN’s AssocIATION OF St. Lovuis.—R. E. Giger, 721 Nerth 231 
street, E. St. Lewis. Ill. Meetings; first Tuesday in menth at the 
American Hotel Annex, St. Louis. 

ENTRAL Ralrway Crtur.—H. D. Vought, 26- Cortlandt St., New York, N.\ 
Recular meetings second Thursday January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statl 
3uffalo, N. Y. 

“HIEF INTERCHANGE CaR INSPECTORS’ AND Car FOREMEN’S ASSOCIATION 
S. Sternberg, Belt Railway, Clearing Station, Chicago. 
‘INCINNATI: RatLway CLus.—W. C. Cooder, Union Central Building, 
cinnati, Ohic. Meetings second Tuesday, February, May, Septembe 

and November. 


~ 


~ 


~ 


{NTERNATIGNAL RAtLROAD MASTER BLacksMITHS’ AssoctaTION.—W. J. Mayet 


Michigan Central. 2347 Clark Ave., Detroit, Mich. Next meet 
Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL Raitway Fver Assocration.-—J. B. Hutchison, 6000 Mic! 
gan Ave., Chicago, Ill. Next meeting Hotel Sherman, Chicago, 44 
26, 27, 28 


nts Gos 

INTERNATIONAL RATLWAY GENERAL FoREMEN’s ASSOCIATION.—William Hal), 
1061 W. Wabash St., Winona, Minn. Annual convention Septembe 
2-5, Hotel Sherman, Chicago. 

Master BorteRMAKERS’ AssocraTion.—Harry D. Vought, 26 Cortlandt St 
New York, N. Y. Next convention May 20-23, Hctel Sherman 
Chicago. 

New ENGLAND RaILroap CLus.—W. E, Cade, Jr., 683 Atlantic Ave., Bost e 
Mass. Recular meetings second Tuesday in month, except June 
July, August and September, Copley-Plaza Hotel, Bostcn. Mass. 


New York Rattroap Crut.—H. PD. Vought, 26 Cortlandt St., New York 


Meeting third Friday cf each month except June, July and August 
at 29 West Thirty-ninth St., New York. : 
NfaGaRA Frontier Car MeEn’s Assoctation.—George A. J. Hochgreb, % 


Brisbane Building, Buffalo, N. 

Pactric Rattway Crius.—-W. S. Wollner, 64 Pine St., San F: 
Regular meetings second Thursday in month, alternately 
cisco and Oakland, Cal. 

Raitway Crus oF GREENVILLF.—G. Charles Hcey, 27 Plum St Greenville 

€ 


vr 
neisco, La 
San Frat 


: Pes , and 

Pa. Meetings last Friday of each month, except June, July ™ 
August. 

~ i ae ae 2 ‘ ete Ditts- 

Rattway Crus oF Pittrssurcu.—J. D. Conway, 515 Grandview Ave. Pit 


burgh, Pa. Regular meetings fourth Tuesday in month, «xcept Juné, 
July and August, Fort Pitt Hotel, Pittsburgh. 


me . , = a = ° 16. MO 
St. Louis Rattway Cius.—B. W. Frauenthal, Unicn Staticn, St. Lous, M 


: one : uly 3 
Regular meetings second Friday in month, except Jt July 
August. ,; 

. * : 2 yble 

SOUTHEASTFRN CARMEN’S INTERCHANGE AssoctaTion.—J. _ Ruble 


Southern railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ Associ*tion —W. O. Thompson, 1 
eighth St., Cleveland, Ohio. Annual meeting Hotel She: 
September, 1924. 

WESTERN Rattway Cius.—Bruce V. Crandall, 605 North h 
Chicago. Mectings third Monday in each month, exc: 
and August. 
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hibit of PP 

ome fa! SUPPLY TRADE NOTES 
V. 4H 

lealers — 

y 5 ion ‘ : . : 

iin: @ The Truscon Steel Company, Youngstown, Ohio, has leased a 
o: 7 oe eg ; ae aan A ; ‘ 

, Many. i building at Erie and St. Clair streets, Chicago, to which it will 
mre move its Chicago offices on May 1. 

ym pany 

Roberts L. H. Welling has been appointed manager of the eastern office 


ormerly HM of the Graver Corporation, East Chicago, Ind. 
headquarters are at New York City. 


Mr. Welling’s 


Himelblau, Agazim & Co., 30 N. Dearborn street, Chicago, has 
been appointed Chicago district representative of the Coppus Engi- 
1d clubs neering Corporation, Worcester, Mass. 


fe Herbert Mertz, secretary and sales manager of the Orton-Stein- 
ympany, with headquarters at Chicago, has been elected 
succeeding H. G. Steinbrenner, resigned. 


Ha *. F. Kultchar, district maintenance engineer of the Chicago, 
is Burlington & Quincy, has resigned to join the Ingersoll-Rand 
Mr. Kultchar will have his headquarters at Chicago, III. 


esey The National Malleable Castings Company, Cleveland, O., has 
anged its corporate name to the National Malleable & Steel 
ompany. There is no change in management or per- 


Scott & Co., Ltd., of 224 St. James street, Montreal, 
been appointed representative of the Union Railway 
ulpment Company, Chicago, in charge of all its Canadian 


Hughes, vice-president of the Locomotive Crane Company 
\merica, Champaign, Ill., has been elected president, succeeding 
harles Bergan, resigned. He will be succeeded by John Brenza, 


berts, until recently vice-president of the Atlas Steel 
as been appointed eastern manager of sales of the 


\lloys Steel Company, with offices at 143 Liberty street, 





[rotter have been appointed Cincinnati representa- 
eX tives Conveyors Corporation of America, Chicago. The 
Inte the throp & Trotter are at 733 Union Trust building, Cin- 


te Company, Passaic, N. J., has recently opened a 
at Pittsburgh, Pa., in the First National Bank build- 
ng nch office is in charge of Edward A. Damrau, dis- 


Machinery Company, Chicago, has removed its 
\la., office from the Brown Marx building to larger 
108 Fifth avenue North. G. P. Small is local man- 


stl ama. 


Septerbe ( mble, who was secretary-treasurer of the United 
t Corporation at New York for about 21 years pre- 
1922, died on February 18 at his home in New 


Shern ’ a, 


o€ ot 06. 


eissner, vice-president of the St. Louis Car Company, 

rters at St. Louis, Mo., has been elected president 

naan i anager, succeeding John I. Beggs, who has been 
fect in of the board. 


laxwell & Moore, Inc., has consolidated its Cincin- 
Cleveland offices and has appointed E. H. Merrick, 
combined offices, with headquarters in the Huron- 

wile & Cleveland, Ohio. 

“ mechanical engineer of the American Car & Foundry 

ve., Pitts mp headquarters at Chicago, has been appointed super- 
, Visit of railway car inspection of the Robert W. Hunt 









Mo. p headquarters at Chicago. 
nd os 
and T : : = nq 
mn, Equipment Company, composed of R. E. Bell and 
Ruble bike s, 584 Arcade building, St. Louis, Mo., has been 
Ninety a handle the business of the National Lock Washer 
t Ninety: Omnar 7 ° : 
* Chicas mpa ewark, N. J., in southwestern territory. 
= en a ‘ mechanical assistant to the manager of purchases 
ga a . . e ° ne 8 
‘une, July — an Short Line Railway Association, has been ap- 
inted ; 


engineer in the locomotive headlighting equipment 
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department of the Electric Service Supplies Company, with head- 
quarters at Chicago. 


G. P. Rogers, general sales and advertising manager of the 
Pyrene Manufacturing Company, Newark, N. J., has resigned 
to become vice-president and director of sales and advertising 
of the Kant Rust Products Corporation, Rahway, N. J. 


Pierce Lewis of the advertising department of the Truscon 
Steel Company, with headquarters at Detroit, Mich., has been 
promoted to advertising manager, with headquarters at Youngs- 
town, Ohio, succeeding S. M. Fechheimer, who has resigned. 


Walter F. Delaney has been appointed representative of the 
Hanna Engineering Works, Chicago, manufacturers of Hanna 
riveting machines, air hoists, sand sifters and I-beam trolleys, 
with headquarters at 203 Mutual building, Richmond, Virginia. 


The Morton Manufacturing Company, Muskegon Heights, Mich., 
has taken over the sale and distribution of the Robinson patented 
automatic air hose coupling. This device was described in the 
December, 1922, number of the Railway Mechanical Engineer. 


The Paige & Jones Chemical Company, New York, has just 
completed an addition to its factory building at Hammond, Ind., 
and is installing considerable new machinery in order to take care 
of its rapidly increasing business in boiler feed water treatment. 


The Pennsylvania Tank Car Company has been consolidated 
with the Pennsylvania Car Company. The general offices are 
at Sharon, Pa., and the Pennsylvania Car Company will operate 
the plants at Sharon, Pa., Kansas City, Kan., and Beaumont, 
Texas. 


B. L. Knowles, manager of the publicity department of the 
Worthington Pump & Machinery Corporation, New York City, 
died on February 14 as a result of a cerebral hemorrhage. Mr. 
Knowles was 45 years old at the time of his death and had spent 
28 years with the Worthington Corporation. 


James M. Hopkins, chairman of the board of directors of the 
Ryan Car Company, Chicago, has been elected president, suc- 
ceeding William M. Ryan, who has resigned, but who will remain 
as a director and retain his interest in the company. A new chair- 
man of the board will not be elected at present. 


J. H. Hackenburg, formerly purchasing agent of the Pressed 
Steel Car Company, New York, and more recently secretary and 
treasurer of the Lake Erie Rubber Company, Cleveland, Ohio, 
has been appointed purchasing agent of the Illinois Car & Manu- 
facturing Company, with headquarters at Hammond, Ind. 


J. R. Sexton, who has been in charge of the railroad sales of 
the H. H. Robertson Company for the past year, has been appointed 
a district manager with headquarters in Chicago, to succeed the 
late Hillis F. Hackedorn. Mr. Sexton will remain actively in 
charge of railroad sales as well as supervise sales in other fields. 


E. L. Lord, sales engineer of the San Francisco, Cal., branch 
of the Electric Storage Battery Company, Philadelphia, Pa., has 
been assigned to handle the railway sales for that office. He 
will also supervise the railway business for the Pacific district, 
which comprises six of the Pacific Coast states and part of Mon- 
tana. 


The Dempster Equipment Company, Inc., Knoxville, Tenn., 
has been incorporated to rebuild locomotives and freight cars 
and has purchased 14 acres of land at Knoxville on which the 
plant will be erected. George R. Dempster is president, Robert 
P. Thompson is vice-president and treasurer and Thomas G. Shea 
is secretary. 

The National Car Wheel Company, with main plant in West 
Homestead, Pa., has been sold to the American Brake Shoe & 
Foundry Company, New York. The annual output of the com- 
pany is 120,000 tons. J. D. Rhodes, chairman of the board of the 
National Car Wheel Company and George P. Rhodes, president, 
have resigned. Joseph B. Terbell has been elected chairman of 
the National Car Wheel Company. W. F. Cutler, president, F. C. 
Turner, first vice-president, George M. Judd, secretary, Andrew 
Muirhead, treasurer, and the other officers of the National Car 
Wheel’ Company, remain as formerly. 


The Mt. Vernon Car Manufacturing Company, Mt. Vernon, III, 
has placed a contract with the Hughes-Foulkrod Company and 
the McClintic-Marshall Company, for the construction of a steel 
and brick wood mill 350 ft. by 204 ft., with three aisles, each 


equipped with traveling cranes. The contract also includes a 
power house 40 ft. by 98 ft. The approximate cost of these 
buildings is $200,000. The Mt. Vernon Car Manufacturing Com- 
pany has just completed a new blacksmith shop 350 ft. by 100 ft., 
equipped with a traveling crane, arranged for use between the 
shop and the yard, at an approximate cost of $150,000. In addition 
this company has completed a repair shed 500 ft. by 100 ft., 
equipped with double bridge traveling cranes for the repair of 
freight cars. 


Hobart Ames, for nearly 23 years president of the Ames Shovel 
& Tool Company, Boston, Mass., has resigned and Alfred C. 
Howell, who was for many years connected with the Bethlehem 
Steel Company, has been elected as his successor, Mr. Howell 
having previously been elected a director. Mr. Ames will remain 
as one of the directors, but intends to devote more of his time to 
his private interests and to no longer act as the chief executive of 
the company. Mr. Howell’s connection with the steel industry 
extends over a long period of years, he having served in various 
responsible positions in Bethlehem, Philadelphia, Cincinnati and 
Pittsburgh with the Bethlehem, Midvale and Carnegie Steel Com- 
panies and for a few years as manager of the steel department of 
the W. Bingham Company, Cleveland, Ohio. 


Paul J. Kalman has been appointed chairman of the board of 
directors of the Globe Steel Tubes. Company, with headquarters 
at St. Paul, Minn. Frank J. O’Brien, vice-president and general 
manager, has been elected 
president, with the same 
headquarters, to succeed 
Mr. Kalman and John W. 
Floto has been promoted 
to vice-president and gen- 
eral manager. Mr. Kal- 
man was born on April 
1, 1879, at New York. 
He entered railway serv- 
ice in 1897, with the 
Chicago Great Western. 
In 1901 he entered the 
railway supply business 
as president of the Paul 
J. Kalman Company, 
which company later 
branched out into the 
reinforced steel and 
building products  busi- 
ness and changed its 
name to the Kalman 
Steel Company in 1922. 
In 1919 he also organized and became president of the Hudson 
Motor Company of Illinois, and on January 1, 1920, was also 
elected president of Bliss & Laughlin, Inc., Harvey, Ill. In 
August, 1922, he became president of the Globe Steel Tubes Com- 
pany, Chicago, which company at that time took over the business 
of the Globe Seamless Steel Tubes Company, Milwaukee, Wis. 
Mr. Kalman is also president of the Kalman Floor Company, 
which was organized in 1916. 





Paul J. Kalman 


T. H. Goodnow, superintendent of the car department of the 
Chicago & North Western and vice-chairman of the Mechanical 
Division of the American Railway Association, with headquarters 
at Chicago, has been elected first vice-president of the Ryan Car 
Company, with headquarters at Chicago. Mr. Goodnow was born 
on July 22, 1872, at Lathrop, Mo., and entered railway service on 
July 23, 1890, with the Lake Shore & Michigan Southern (now a 
part of the New York Central). In November, 1904, he was pro- 
moted to general foreman of the car department with headquarters 
at Air Line Junction, Ohio, which position he held until August, 
1906, when he was promoted to division master car builder of 
the Lake Shore & Michigan Southern, the Chicago, Indiana & 
Southern, and the Indiana Harbor Belt. In January, 1912, he was 
appointed general superintendent of shops of Armour & Co., with 
headquarters at Chicago. He entered the employ of the Chicago 
& North Western in August, 1912, as assistant superintendent of 
the car department, with headquarters at Chicugo, and was given 
charge of the car department in February, 1913. In October, 1918, 
he was appointed to the position of superintendent of the car de- 
partment, which position he has held until the time of his recent 
appointment. 
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TRADE PUBLICATIONS 








Soot Browers.—A four-page illustrated folder, descriptive of 
the Bayer type S valve-in-head soot blower, has recently been 
issued by the Bayer Company, St. Louis, Mo. 


Mortor-DriveN GRINDER.—A new wide swing floor stand grinder 
is described and illustrated in Bulletin No. 3016-S, recently issued 
by the Hisey-Wolf Machine Company, Cincinnati, Ohio. The 
wheels of the grinder are of wide spacing (37 in.) to permit grind 
ing of large, bulky castings and many other irregular shaped 
pieces. 


Vises.—A 28-page catalogue, designed particularly for superin- 
tendents, master mechanics and shop foremen, has recently been 
issued by the Charles Parker Company, Meriden, Conn. Th 
catalogue carries in blue print form drawings relative to vise 
construction and repair parts. Details of the complete Parker line 
are also given. 

CINDER HANDLING PLant.—Roberts & Schaefer Company, Chi- 
cago, has issued a four-page folder illustrating and describing the 
Junior N. & W. type cinder plant. In addition to a general de- 
scription there is included a list of 10 advantages claimed for 
this equipment as regard considerations affecting the construction. 
operation and maintenance of such plants. 


O1-Burninc EguipmMent.—The Mahr Manufacturing Com- 
pany, Minneapolis, Minn., has recently issued a 64-page illustrated 
catalogue descriptive of its various types of railroad and industrial 
oil-burning equipment, including torches, burners, furnaces, ladle 
heaters, ovens, blowers, etc. W. M. Horner, president of the 
company, also has written an eight-page brochure entitled, ‘“Co- 
operation Between the Buyer and Seller,” in which the principles 
and practices governing the sale of Mahrvel products are set 
forth. 


STAMPINGS.—“Heavy Stampings” is the title of a booklet just 
issued by the Federal Pressed Steel Company, Milwaukee, Wis. 
The illustrations show numerous examples of how the use of 
Federal pressed steel parts has resulted in lowering production 
costs and improving design. Uniformity of product, minimum 
weight with maximum strength and reduced amount of machining 
required are some of the advantages emphasized. Pages are also 
devoted to illustrations and descriptions of Federal disk wheels 
and bumpers. 


Power Reverse GEAR.—The Barco Manufacturing Company has 
recently brought out catalogue No. 94, outlining in a simple and 
concise way the advantages of the Barco power reverse gear. 
The arrangement of this gear for either air, steam or hand opera- 
tion is explained; also the use of a worm and gear to hold the 
point of cut-off, thus tending to prevent cushioning and creeping. 
Several illustrations are included showing the gear in phantom 
and as it is applied to locomotives. A large scale drawing in 
partial cross section shows all detailed parts of the gear, giving 
the name of each part. 


Extectric TrRAcTIon.—The Westinghouse Electric & Manufac- 
turing Company has recently released a 54-page publication entitled, 
“A Brief Outline of the Development and Progress of the Electric 
Railway Industry.” This booklet sets forth in a brief and con- 
cise manner the history of the electric railway industry, from the 
installation of the first permanently fixed rails to the production 
of the powerful electric locomotives of today. A wealth of illus- 
tration, including photographs of modern equipment and sketches 
of the earliest railway apparatus, adds greatly to the interesting 
character of the publication. 


OrpERING FLEXIBLE Jornts.—The ordering of Barco flexible joints 
of all kinds is greatly facilitated by means of a four-page catalogue 
No. 101, recently issued by the Barco Manufacturing Company, 
Chicago. This catalogue contains illustrations of the various kinds 
of flexible joints made by this company with designating figures 
and letters which will enable parts to be ordered with little if any 
possibility of error. On the last page of the catalogue is a table 
showing the dimensions of these various parts and the joint siz-s. 
A schedule for ordering automatic smoke box blower fittings 
is also included on the last page. 
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PERSONAL MENTION 








General 


WILL MartTIN has been appointed general mechanical in- 


spector the Missouri Pacific, with headquarters at St. Louis, 


newly ted position, 
K , Superintendent of motive power of the Missouri- 
with headquarters at Parsons, Kan., has resigned 
on has been abolished. 


superintendent of motive power of the Pennsyl- 
. eadquarters at Chicago, has been appointed assistant 
eral superintendent of motive power, with headquarters at Ft. 


G. HENLEY, master mechanic of the Norfolk & Western, 
headquarters at Portsmouth, Ohio, has been promoted to 
ssistant the superintendent of motive power, with headquarters 
t Roano Va. 


 B VEL, superintendent of motive power of the Pennsyl- 
th headquarters at Columbus, Ohio, has been appointed 


assista ral superintendent of motive power, with headquarters 
at St. Louis, Mo 


S. E. MircHett, chief draftsman in the mechanical department 
ithe Chicago & Northwestern at Chicago, has been promoted to 
t 1 general superintendent of motive power and 

the same headquarters, succeeding W. E. Dunham. 


[AS, instructor of apprentices on the Atchison, 
eka & Santa Fe, with headquarters at Fort Madison, Ia., 
been appointed supervisor of apprentices on the Kansas City 
her h headquarters at Pittsburgh, Kan., a newly created 


M. ( [. Harcn, assistant to the executive vice-president of 


Kansas-Texas, with headquarters at St. Louis, Mo., 
moted to general mechanical superintendent, with 
Dallas, Tex., with jurisdiction over the locomotive 


riments. 


D $s, superintendent of shops of the Missouri Pacific 

»., has been promoted to assistant mechanical super- 

headquarters at Little Rock, Ark., a newly created 

ill have jurisdiction over the St. Louis terminals 

side of river), the Illinois, the Missouri, the Arkansas, the 
Louisiana and the Central divisions. 


: r, general master mechanic of the Missouri Pacific, 
eadquarters at Kansas City, Mo., has been promoted to 
hanical superintendent, with the same headquarters, a 
ly created position. He will have jurisdiction over the St. 
Lois terminal (west side of river), the Eastern, the Joplin, the 
the Kansas City terminal, the Omaha, the Northern 
Central Kansas, the Colorado, the Wichita and the 
ern insas divisions. The position of general master 
mic at Kansas City has been abolished. 


F. Cox, whose promotion to assistant superintendent of 
hinery of the Louisville & Nashville, with headquarters at 
duisville, Ky., was reported in the February Railway Mechanical 

born in Essex county, Virginia. Mr. Cox was 
d by the American Locomotive Company as a special 
here he served for a time in each department, includ- 
machinery and erecting shop, boiler shop and black- 
mith shop. He was then assigned to the drafting department, 
hich he continued until he was promoted to mechanical engi- 
so served at the Richmond Locomotive Works in a 
ity, entering railway service in 1911 as mechanical 
1e Louisville & Nashville. Mr. Cox continued in this 
his promotion to assistant superintendent of ma- 


Ist employ 
Prentice 
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B N. Lewis, whose promotion to mechanical superintendent 
tte Minneapolis, St. Paul & Sault Ste. Marie, with headquarters 
R Lac, Wis., was reported in the February Railway 
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Mechanical Engineer, was born on August 22, 1883, at Austin, 
Minn. He entered railway service in June, 1901, as a machinist 
and draftsman apprentice on the Minneapolis, St. Paul & Sault Ste. 
Marie, at Minneapolis, Minn. In July, 1903, he was appointed 
special apprentice on the Erie at Meadville, Pa., and continued 
in this position until April, 1906, when he was appointed shop 
inspector in the Franklin plant of the American Steel Foundries. 
Mr. Lewis returned to railway service in January, 1908, as a 
gang foreman on the Erie and in February, 1909, he was ap- 
pointed roundhouse foreman on the Minneapolis, St. Paul & Sault 
Ste. Marie. From June, 1911, to May, 1915, Mr. Lewis was 
engaged in special shop work at Minneapolis and on the latter 
date was promoted to mechanical valuation engineer. He was 
promoted to assistant mechanical superintendent in November, 
1917, and he held this position until his recent promotion to 
mechanical superintendent. 


Master Mechanics and Road Foremen 


O. W. Jupp has been appointed master mechanic of the White 
River division of the Missouri Pacific, with headquarters at 
Crane, Mo. 


H. W. Retnwarpt has been appointed master mechanic of the 
Missouri division of the Missouri Pacific, with headquarters at 
Poplar Bluff, Mo. 


R. H. Hate has been appointed master mechanic of the Alaska 
Railroad, with headquarters at Anchorage, Alaska, succeeding F. 
C. Ferrell, who has resigned. 


S. N. Wooprurr, master mechanic of the Minnesota division 
of the Minneapolis, St. Paul & Sault Ste. Marie, has retired after 
37 years of service with the company. 


O. F. Hark, master mechanic of the Norfolk & Western, with 
headquarters at Bluefield, W. Va., has been transferred to Ports- 
mouth, Ohio, succeeding R. G. Henley. 


G. H. Lancron has been appointed general master mechanic 
of the eastern general division of the Chesapeake & Ohio, with 
headquarters at Clifton Forge, W. Va. 


C. R. Kitpury has been appointed master mechanic of the 
Southern Kansas division of the Missouri Pacific, with head- 
quarters at Coffeyville, Kan., succeeding G. K. Stewart. 


L. A. MitcHELL has been appointed master mechanic of the 
East Bay electric division of the Southern Pacific, with head- 
quarters at West Alameda, Cal., succeeding J. H. Lockett, deceased. 


T. F. Barton has been appointed general master mechanic of 
the western general division, except Huntington general shops, of 
the Chesapeake & Ohio, with headquarters at Huntington, W. Va. 


J. L. Barry, general foreman of the Norfolk & Western, with 
headquarters at Columbus, Ohio, has been promoted to master 
mechanic, with headquarters at Bluefield, W. Va., . succeeding 
O. F. Hark. 


J. J. Stmmons, road foreman of locomotives of the Chicago, 
Burlington & Quincy, with headquarters at Aurora, IIl., has been 
appointed acting assistant master mechanic of the Hannibal 
division, with headquarters at Hannibal, Mo. 


A. J. Lewis, general master mechanic of the Missouri-Kansas- 
Texas of Texas, with headquarters at Denison, Tex., has been 
appointed master mechanic of the North Texas district, with the 
same headquarters and the position of general master mechanic 
has been abolished. 


ArtHuR G. GREENSETH has been appointed master mechanic 
of the Minneapolis, St. Paul & Sault Ste. Marie, with headquarters 
at Enderlin, N. D. Mr. Greenseth was born at Clintonville, 
Wis., January 14, 1888. He entered railroad service in 1903 as a 
machinist apprentice on the Great Northern at Superior, Wis. 
In 1908, he was transferred as air brake man in the roundhouse 
at Devil’s Lake, N. D. During 1909 and 1910, he served as a 
machinist on the A. T. & S. F., the C. G. W., the C. & N. W. and 
the C. M. & St. P. In March, 1911, he entered the service of the 
Soo Line as a machinist, and in June, 1913, was promoted to round 
house foreman, with headquarters at Bismarck, N. D. He was 
transferred in the same capacity to Thief River Falls, Minn., in 
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April, 1915. During the World War, he served with the Russian 
Railway Service Corps in Siberia. Upon being discharged in 
June, 1919, from the service, he returned to Thief River Falls as 
roundhouse foreman and served in that capacity until February 
1, 1923, when he was transferred to Shoreham. Here he held 
the position of roundhouse foreman until promoted, February 1, 
1924, to his present position. 


Georce K. Stewart, formerly master mechanic of the Missouri 
Pacific at Coffeyville, Kan., has been appointed master mechanic 
of the same road at Atchison, Kan. Mr. Stewart was born at 
Ottawa, Kan., on August 
5, 1869. In 1886, he 
graduated from the 
Ottawa high school and 
entered railroad service 
on the Santa Fe at To- 
peka, Kan., as a machinist 
apprentice, August l, 
1889. Upon the comple- 
tion of his service as an 
apprentice in 1893, he 
worked as a machinist at 
Ottawa, Kan., until Au- 
gust 10, 1898. At this 
time he entered the em- 
ploy of the Missouri Pa 
cific and served as a 
machinist at Osawatomie, 
Kan., and Coffeyville 
from 1898 to 1904, and 
from 1904 to 1906, re 
spectively. On July 1, 
1906, he was promoted to 
roundhouse foreman at Coffeyville and served in that capacit) 
until September 23, 1909, when he was appointed division foreman, 
with headquarters at Wichita, Kan. On March 4, 1912, he was 
appointed master mechanic, with headquarters at Coffeyville. He 
served in the same capacity from February 12, 1914, to January 
10, 1919, at Poplar Bluff, Mo., and in the Desoto back shop. He 
returned to Coffeyville where he served as master mechanic until 
his present appointment, February 1, 1924. 





G. K. Stewart 


Car Desartment 

C. I. Mort, formerly general car inspector of the Havana Termi- 
nal Railway, office estacion Central, has been appointed general car 
foreman of the Luyano shops of the Havana Central and United 
Railways of Havana. 


E. J. Ropertson, superintendent of the car department of the 
Minneapolis, St. Paul & Sault Ste. Marie, with headquarters at 
Minneapolis, Minn., has had his jurisdiction extended to cover 
the entire system. 


S. O. Taytor, chief mechanical inspector of ‘the mechanical 


division of the American Railway Association, with headquarters at 
Chicago, has been appointed master car builder of the Missouri 


Pacific, with headquarters at St. Louis, Mo., a newly created 
position. 
W. E. DunHam has 


been promoted to superintendent-of the 
car department of the Chicago & North Western, with head- 
quarters at Chicago. Mr. Dunham was born at Newark, N. J. He 
graduated from Cornell University in 1895 and entered railway 
service in 1896 in the shops of the Chicago, Rock Island & 
Pacific, at Horton, Kans. He was promoted to draftsman at 
Chicago in 1898, and in 1901, he was promoted to master mechanic 
at Dalhart, Tex. Mr. Dunham entered the service of the Chicago 
& North Western in 1902 as chief draftsman in the mechanical 
department at Chicago and in 1903, he was promoted to mechanical 
engineer. He was promoted to master mechanic at Winona, Minn., 
in 1906, and held this positicn until 1910, when he was pro- 
moted to supervisor in the motive power and car department. He 
was promoted to assistant to the general superintendent of the 
motive power and car department in 1917, and in 1921, his 
title was changed to assistant to the general superintendent of 
motive power and machinery. Mr. Dunham continued in this 
position until his recent promotion to superintendent of the car 
department. 
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Shop and Enginehouse 


J. W. Hewnpricks has been appointed general foreman of the 
Norfolk & Western, with headquarters at Crewe, Va., su 


“ cceeding 
F. R. Forrest. 


F. R. Forrest has been appointed general foreman of the 
Norfolk & Western, with headquarters at Bluefield, W. 
ceeding F. D. Veazey. 


; F. D. Veazey has been appointed general foreman of the Nor. 
folk & Western, with headquarters at Columbus, Ohio, succeeding 
J. L. Barry, promoted. 


Purchasing and Stores 


W. L. Oswatt has been appointed assistant general storekeeper 
of the Pennsylvania, with headquarters at Altoona. 


S. I. GowLanp, assistant general storekeeper of the Centr; 
region of the Pennsylvania, has been transferred to Philadelphi: 


O. V. DANIELS, assistant general storekeeper of the Easter 
region of the Pennsylvania, has been transferred to Philadel: 
phia, Pa. 

J. S. Matruias has been appointed general storekeeper of the 
Texas & Pacific, with headquarters at Marshall, Texas, succeed 
ing F. S. McClung. 

R. C. Harris, general storekeeper of the Central region of the 
Pennsylvania, with headquarters at Pittsburgh, 
transferred to Philadelphia, Pa. 


Pa., has beet 


W. F. Voct, works storekeeper of the Pennsylvania, with heat: 
quarters at Altoona, Pa., has becn promoted t 
keeper, with the same headquarters. 


general stor 


F. S. McCLuneG, general storekeeper of the Texas & Pacili 
with headquarters at Marshall, Texas, has been 
purchasing agent, with headquarters at Dallas, Texas. 


promoted 


C. R. Peppie, purchasing agent of the Southwestern region of 
the Pennsylvania, with headquarters at St. Louis, Mo., has been 
appointed assistant purchasing agent, with the same headquarters 


W. G. PHELPs, purchasing agent of the Central region of the 
Pennsylvania, with headquarters at Pittsburgh, Pa., has bee! 
appointed assistant purchasing agent, with the same headquarters 


G. W. Snyper, general storekeeper of the Eastern region of the 
Pennsylvania, with headquarters at Philadelphia, Pa., has bee 
appointed assistant to the stores manager, with the same h 
quarters. 


Cau" 


C. W. KINNEAR, general storekeeper of the Northwestern regi! 
of the Pennsylvania, with headquarters at Chicago, has been ap 


pointed assistant general storekeeper, with headquarters at Al 
toona, Pa. 
W. W. Morris, purchasing agent of the Northwestern regi! 


of the Pennsylvania, with headquarters at Chicago, has_ bed 
appointed assistant purchasing agent, with headquarters at Phila 
delphia, Pa. 
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C. E. Wats, assistant purchasing agent of the Central regi 
of the Pennsylvania, with headquarters at Pittsburgh, Pa. ™% 
been appointed assistant purchasing agent, with headquarters at 
Philadelphia, Pa. 

A. E. Owen has been promoted to assistant purchasing agent 
of the Pennsylvania, with headquarters at Chicago. Mr. Owe 
was born on March 27, 1880, at Camden, N. J. He entered railway 
service in April, 1896, in the department of the auditor of 


senger receipts of the Pennsylvania at Philadelphia. He wai 
transferred to the purchasing department in June, 189° and oe 
sequently held various positions in that department. !" 1914 he 
was detailed to represent the purchasing department with Messts 


‘® i . . : . 5 sere construct 
Gibbs and Hill, consulting electrical engineers, who wer: constt 


ing the Philadelphia, Paoli and Chestnut’ Hill electri! cation. 


1917, Mr. Owen was appointed chairman of a commi'tee = 
took over the management and supplying of commussarie © 
labor camps on the Pennsylvania lines east of Pitt burgh et 
Buffalo, and in 1919 he was promoted to equipment gent. . 
was appointed assistant to the purchasing agent of ' eee 

rch, 174% 


western region, with headquarters at Chicago, in 
and continued in that position until his recent promotio' 
purchasing agent. 
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